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Title & Document Type: 4261 A Digital LCR Meter Operating and Service Manual 
Manual Part Number: 04261-90006 
Revision Date: December 1986 



HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, semiconductor products and chemical analysis 
businesses are now part of Agilent Technologies. We have made no changes to this 
manual copy. The HP XXXX referred to in this document is now the Agilent XXXX. 

For example, model number HP8648A is now model number Agilent 8648A. 

About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 



Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.tm.agilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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SAFETY SUMMARY 



The following general safety precautions must be observed during all phases of op- 
eration, service, and repair of this instrument. Failure to comply with these pre- 
cautions or with specific warnings given elsewhere in this manual violates safety 
standards of design, manufacture, and intended use of the instrument. Hewlett- 
Packard Company assumes no liability for the customer's failure to comply with 
these requirements. 

GROUND THE INSTRUMENT 

To minimize shock hazard, the instrument chassis and cabinet must be connected to 
an electrical ground. The instrument is equipped with a three-conductor ac power 
cable. The power cable must either be plugged into an approved three-contact 
electrical outlet or used with a three-contact to two-contact adapter with the 
grounding wire (green) firmly connected to an electrical ground (safety ground) at 
the power outlet. The power jack and the mating plug of the power cable meet 
International Electrotechnical Commission (lEC) safety standards. 

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE 

Do not operate the instrument in the presence of flammable gases or fumes. Op- 
eration of any electrical instrument in such an environment constitutes a definite 
safety hazard. 

KEEP AWAY FROM LIVE CIRCUITS 

Operating personnel must not remove instrument covers. Component replacement 
and internal adjustments must be made by qualified maintenance personnel. Do not 
replace components with power cable connected. Under certain conditions, dan- 
gerous voltages may exist even with the power cable removed. To avoid injuries, 
always disconnect power and discharge circuits before touching them. 

DO NOT SERVICE OR ADJUST ALONE 

Do not attempt internal service or adjustment unless another person, capable of 
rendering first aid and resuscitation, is present. 

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT 

Because of the danger of introducing additional hazards, do not install substitute 
parts or perform any unauthorized modification to the instrument. Return the in- 
strument to a Hewlett-Packard Sales and Service Office for service and repair to 
ensure that safety features are maintained. 

DANGEROUS PROCEDURE WARNINGS 

Warnings, such as the example below, precede potentially dangerous procedures 
throughout this manual. Instructions contained in the warnings must be followed. 

WARNING 

Dangerous voltages, capable of causing death, are present in this instru- 
ment. Use extreme caution when handling, testing, and adjusting. 



SAFETY SYMBOLS 

General Definitions of Safety Symbols Used On Equipment or in Manuals. 
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OR 



Instruction manual symbol: the product will be marked with 
this symbol when it is necessary for the user to refer to the 
instruction manual in order to protect against damage to the 
instrument. 

Indicates dangerous voltage (terminals fed from the interior by 
voltage exceeding 1000 volts must be so marked). 

Protective conductor terminal. For protection against electri- 
cal shock in case of a fault. Used with field wiring terminals 
to indicate the terminal which must be connected to ground 
before operating equipment. 

Low-noise or noiseless, clean ground (earth) terminal. Used for 
a signal common, as well as providing protection against elec- 
trical shock in case of fault. A terminal marked with this 
symbol must be connected to ground in the manner described 
in the installation (operating) manual, and before operating the 
equipment. 

Frame or chassis terminal. A connection to the frame (chas- 
sis) of the equipment v^hich normally includes all exposed metal 
structures. 



Alternating current (power line). 



Direct current (power line). 



Alternating or direct current (power line). 



WARNING A WARNING denotes a hazard. It calls attention to a pro- 
cedure, practice, condition or the like, which, if not correctly 
performed or adhered to, could result in injury or death to 
personnel. 



CAUTION The CAUTION sign denotes a hazard. It calls attention to an 
operating procedure, practice, condition or the like, which, if 
not correctly performed or adhered to, could result in damage 
to or destruction of part or all of the product. 



A Note denotes important information. It calls attention to a 
procedure, practice, condition or the like, which is essential to 
highlight. 



Herstellerbescheinigung 

Hiermit wird bescheinigt, daB das Gerat HP 4261A digital LCR meter in Ubereinstimmung 
mit den Bestimmungen von Postverfiigung 1046/84 fiinkentstort ist. 

Der Deutschen Bundespost wurde das Inverkehrbringen dieses Cerates angezeigt und die 
Berechtigung zur Uberpriifung der Serie auf Einhaltung der Bestimmungen eingeraumt. 

Anm: Werden Mefi- und Testgerate mit ungeschirmten Kabeln und/oder in offenen 
Mefiaufbauten verwendet, so ist vom Betreiber sicherzustellen, dafi die Funk- 
Entstdrbestimmungen unter Betriebsbedingungen an seiner Grundstiicksgrenze eingehalten 
werden. 

GERAUSCHEMISSION 

Lpa < 70 dB 
am Arbeitsplatz 
normaler Betrieb 
nach DIN 45635 T. 19 



Manufacturer’s Declaration 

This is to certify that this product, the HP 4261A digital LCR meter, meets the radio 
frequency interference requirements of directive 1046/84. The German Bundespost has been 
notified that this equipment was put into circulation and was granted the right to check the 
product type for compliance with these requirements. 

Note: If test and measurement equipment is operated with unshielded cables and/or used for 
measurements on open set-ups, the user must insure that under these operating conditions, 
the radio frequency interference limits are met at the border of his premises. 

ACOUSTIC NOISE EMISSION 

Lpa < 70 dB 
operator position 
normal operation 
per ISO 7779 

I 
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MANUAL IDENTIFICATION , 



Digital LCR Meter 



Model Number: HP 4261A 

Date Printed: Not Specified 
Part Number: 04261-90006 



This supplement contains information for correcting manual errors and for adapting the manual to newer instruments that contain improvements 
or modifications not documented in the eiristing manual 



To use this supplement 

1 Mahe all ERRATA corrections 

2 Mal«e all appropriate serlal-number-retated changes listed below 



SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES 



SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES 




New Item 

► Some LCR components used in the HP 4261 A have been standardized to decrease the number of 
similar components. For example, if a unit uses both 6.8kQ 5% and 6.81 kC 1% resistors, the 
standard resistor will be 6.81 kO 1%. 

Change the part numbers in the Replaceable Parts List of Section 6 as given in the table on the 
next page. 



NOTE 

Manual change supplements are revised as often as necessary to keep manuals as current and accurate as possible Hewlett-Packard recommends 
that you periDdically request the latest edition of this supplement Free copies are available from all HP offices When requesting copies, quote 
the manual identification information from your supplement, or the model number and print dale from the title page of the manual 
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Table 1 Parts Standardization Change 



( 
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Old Pa 

Part Number 


rt 

Description 


New P 

Part Number 


art 

Description 




0683-1015 

0683-1025 

0683-1035 

0683-1045 

0683-1055 

0683-1225 

0683-1235 

0683-1245 

0683-1515 

0683-1535 

0683-1825 

0683-2215 

0683-2225 

0683-2235 

0683-2715 

0683-2725 

0683-3315 

0683-3325 

0683-3335 

0683-3925 

0683-3935 

0683-4705 

0683-4725 

0683-4735 

0683-4745 

0683-5625 

0683-5645 

0683-7525 

0683-8225 


Resistor 1 0OO 5% 
Resistor 1 kC 5% 
Resistor 1 0kQ 5% 
Resistor lOOkfl 5% 
Resistor 1 MC 5% 
Resistor 1 2kQ 5% 
Resistor 12kO 5% 
Resistor 1 20kQ 5% 
Resistor 1 50Q 5% 
Resistor 1 5kQ 5% 
Resistor 1 .8kQ 5% 
Resistor 220Q 5% 
Resistor 2.2kQ 5% 
Resistor 22kC 5% 
Resistor 270Q 5% 
Resistor 2.7kQ 5% 
Resistor 330Q 5% 
Resistoi 3 3kQ 5% 
Resistor 33kil 5% 
Resistor 3 9kQ 5% 
Resistor 39kQ 5% 
Resistor 47Q 5% 
Resistor 4.7kQ 5% 
Resistor 47kn 5% 
Resistor 470kQ 5% 
Resistor 5.6kQ 5% 
Resistor 560kC 5% 
Resistor 7.5kQ 5% 
Resistor 8 2Q 5% 


0757-0401 

0757-0280 

0757-0442 

0757-0465 

0698-8827 

0757-0274 

0757-0444 

0757-0467 

0698-3438 

0698-3156 

0757-0278 

0698-3441 

0698-0084 

0757-0199 

0698-3132 

0698-0085 

0698-3444 

0757-0279 

0698-3160 

0698-3153 

0698-3161 

0698-4037 

0698-3155 

0698-3162 

0698-3260 

0757-0200 

0698-8824 

0757-0440 

0757-0441 


Resistor lOOil 1% 
Resistor IkQ 1% 
Resistor lOkQ 1% 
Resistor 100kO 1% 
Resistor 1 MQ 1°/'o 
Resistor 1.21kQ 1% 
Resistor 12 1 kQ 1% 
Resistor 121kfl 1% 
Resistor 147fl l7o 
Resistor 147kO 1% 
Resistor 17.8kO 1% 
Resistor 21 5Q 1% 
Resistor 2.1 5kQ 1% 
Resistor 21 5kQ 17o 
Resistor 2610 1% 
Resistor 2 61KQ 1% 
Resistor 31 6Q 1% 
Resistor 3-1 6kQ 1 % 
Resistor 31 -6kO 1% 
Resistor 3.83kO 1% 
Resistor 38.3kQ 1% 
Resistor 46 .40 1% 
Resistor 4.64kQ 1% 
Resistor 46,4kQ 1% 
Resistor 464kO 1% 
Resistor 5 62kf2 1 % 
Resistor 562kQ 1% 
Resistor 7 .5kO 1% 
Resistor 8.25kQ 1% 


' 
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MANUAL CHANGES 



HP 4261A 



MANUAL IDENTIFICATION 



Digital LCR Meter 



Model Number: HP 4261 A 
Date Printed: Dec 1986 
Part Number: 04261-90006 



This supplement contains information for correcting manual errors and tor adapting the manual to newer Instruments that contain improwements 
or moditications not documented In the ev^lsting manual 



To use this supplement 

1 Make all ERRATA corrections 

2 Make all appropriate serial-number related changes Misled below 



SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES 



All 


1 















New Item 




► CHANGE 1 



Page 6-7, 6-9, Table 6-3, Replaceable Parts; 

Refer to the parts change list 

Table 1 Parts Change List 



CHANGE 


Page 


Note 


Reference 

Designator 


Part 

Number 


Description 


1 


6-7 


►C 


A5Q9 to 


1855-0091 


TRANSISTOR J-FET N-CHAN 








A5Q14 








6-9 


►C 


A6Q8 


1855-0091 


TRANSISTOR J-FET N-CHAN 






►C 


A6Q9 


1855-0091 


TRANSISTOR J-FET N-CHAN 






►C 


A6Q10 


1855-0091 


TRANSISTOR J-FET N-CHAN 






►C 


A6022 


1855-0091 


TRANSISTOR J-FET N-CHAN 






►C 


A6Q23 


1855-0091 


TRANSISTOR J-FET N-CHAN 



►: New Item C: Change D. Delete A; Add 

NOTE 



Manual chanae sUDDlements are revised as often as necessary to hc-ep manuals as current and accurate as possible Hewlett-Packard recommends 
Jhat^ou ^eriodicaSy request the latest edition of this supplement Free copies are available frorn all HP 

the inammi Identification information from your supplement, or Hie model number and print dale from the title page of the manual 
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OPERATING AND SERVICE MANUAL 

MODEL 4261 A 
DIGITAL LCR METER 

(Including Options 001, 002, 003 and 010) 

SERIAL NUMBERS 

This manual applies directly to instruments with 
serial numbers prefixed 2514 J. 

With changes described in Section VH, this 
manual also applies to instruments with serial 
numbers prefixed 1545J, 1622J, 1810J, and 1821 J. 

For additional important information about 
serial numbers, see INSTRUMENTS COVERED 
BY MANUAL in Section I 
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SECTION I 

GENERAL INFORMATION 



1-1. INTRODUCTION. 

1-2. This Operating and Service Manual contains the 
information required to install, operate, test, adjust 
and service the Hewlett-Packard Model 4261 A Digital 
LCR Meter. Figure 1-1 shows the instrument and 
accessories supplied. This section covers specifi- 
cations, instrument identification, description, op- 
tions, accessories, and other basic information. 

1-3. Listed on the title page of this manual is a 
Microfiche part number. This number can be used 
to order 4x6 inch microfilm transparencies of the 
manual. Each microfiche contains up to 60 photo- 
duplicates of the manual pages. The microfiche 
package also includes the latest Manual Changes 
supplement as well as all pertinent Service Notes. 
To order an additional manual use the part number 
listed on the title page of this manual. 



1-4. SPECIFICATIONS. 

1-5. Complete specifications of the Model 4261 A 



LCR Meter are given in Table 1-1. These specifi- 
cations are the performance standards or limits 
against which the instrument is tested. The test 
procedures for the specifications are covered in 
Section IV Performance Tests. Table 1-2 lists gen- 
eral information. General information is not speci- 
fications but IS typical characteristics included as 
additional information for the operator. When the 
4261A LCR Meter is shipped from the factory, it 
meets the specifications listed in Table 1-1. 



1-6. SAFETY CONSIDERATIONS. 

1-7. The Model 4261 A LCR Meter has been designed 
to conform to the safety requirements of an lEC (In- 
ternational Electromechanical Committee) Safety 
Class I instrument. 



1-8. This operating and service manual contains 
information, cautions and warnings which must be 
followed by the user to ensure safe operation and to 
maintain the instrument in a safe condition. 




Power Cable 
(HP P 'N: 8120-1378) 



Figure 1-1. Instrument and Accessories Supplied. 
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Table 1-1. Specifications (Sheet 1 of 2). 
COMMON SPECIFfCATlONS 



Parameters Measured: C-D, L-D and R. 
Display: 3 1/2 Digits, Max. Display 1900 
Circuit Modes: Auto, Parallel and Series. 
Measurement Circuit : Five-terminal Method. 



Range Mode: Auto or Range Hold. 

Measurement Frequencies: 

120Hz ±3^ 

IkHz ±3*^ 

Trigger: Internal, Manual or External. 



C-D MEASUREMENT 




Test 

Signal 

Level 



Accuracy 
+ 3 



D 

Accuracy 



120Hz 

IkHa 






HI-VA- 



AUTO 






-r"> 

L-V/r-' 



lO.OOnF 


100 OnF 


lOOOnF 


lOOOpF 


lO.OOnF 


100. OnF 



0.001 to 1.900, 1 range, common to all C ranges 



IV or 50mV 





10/iA 


lOOpA 


1 mA 


lOniA 




Same as 



Mode 



0. 2'^ + 1 count + 0. 2pF 



0 5% + 

3 counts 



0. S'ri + 2 counts 



Same as Mode 



(Test signal level; IV) 



(Test signal level; 50mV) 




0. 3% + 2 counts 



0. 5°o + iTi + 
2counts 2counts+4 




m r ~ Mode 



0.2'^) + (2 +200 Cx) counts 



0.3'-^ + (2 + 1000 Cxi counts 



Same as 



(Test signal level; 1V> 



(Test signal level; 50mVI 




0. 3'-ri + (2 + <rx 5001 counts 



1% + (5 + 
Cx 500) 
counts 




Same as 



+1. Typical data, varies with value of D and number of counts. 

*2. ± (^ of reading + counts + a ). Cx is capacitance readout in counts. 

+3. C accuracies are applicable only when D value is less than 1.901. See Table 1-2 
for C accuracies when D is more than 1.900. 

+4. 5*^1 + 2 counts at IkHz. 



Accuracy applies over a temperature range of 23°C ±5°C (at 0°C to 55°C, error doubles) 
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L 

Accuracy 



D 

Accuracy 






AUTO 



rmry 



-dflP-VA- 



AUTO 



Table 1-1. Specifications (Sheet 2 of 2). 



L-D MEASUREMENT 



100 O/jH lOOOfiH 



100. OiiiH lOOOmH 
lO.OOniH 100 OmH 



10,, OOH 


loo. OH 


lOOOmH 


10. OOH 



lOOOH 
100. OH 





0.001 to 1.900, 1 range, 


, common to all L ranges.. 


H 




h 




IV 



1mA 100 (lA 



Sain<? as Mode 



lO^A 



Same as 



0. 3'% + 2 counts 



0.2'o + 2 counts + 0.2pH 



Same as Mode 



0. 3% + (3 + Lx 5001 
counts 




0 2“^ + t3 + 200 Lx) counts 



Same as .ciHP-yW- Mode 




o- 



Typical data, vanes with value of D and number of counts. 

± (“o ot reading + counts). Lx is inductance readout m counts. 

L accuracies are applicable only when D value is less than 1. 901. See Table 1-2 lor L 
accuracies when D is more than 1.900, 



R MEASUREMENT 




lO.OOM 


100 . on 


looon 


to. OOkQ 


100 okn 


toookn 




lOmA 


ImA 


lOOpA 


lOpA 




Same as Mode 



0„ 3'-'o + 2 counts 



0.2'^ + 2 counts 



Same as Mode 



♦1 Typical data, varies with number of counts 
♦2. ± |“o of reading + counts). 

♦3 R accuracies are applicable only when D value measured m L or C function is 
greater than 0, 500. See Table 1-2 for R accuracies when D is less than 0.501 

Accuracy applies over a temperature range ot 23“C ±5”C (at 0°C to 55°C, error doubles). 

DC BIAS 

Internal Source. 1.5V, 2.2V, 6 V (Accuracy ±5ri). 

E.Kternal Source; Provision for external DC bias voltage of +30V maximum at binding 
posts on rear panel. 
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Table 1-2. General Information (Sheet 1 of 2). 



READING RATE 

The period between the start of a measurement 
and the start of next measurement is equal to the 
measuring time plus 30 milliseconds (typical) hold 
time. 

MEASURING TIME 



The period between start of a measurement and 
completion of the measurement is equal to meas- 
uring time when RANGE HOLD is set to ON (see 
figure below) plus time required for autoranging. 
The following are typical times for a measurement 
of approximately 1000 counts on low loss compo- 
nents when RANGE HOLD is set to ON. 

Time required for autoranging (RANGE HOLD: 
OFF); 



IkHz: 180 X n (ms) 

120Hz: 670 xn(ms) 

where n is the number of ranges stepped by 4261A 
autorange circuit. 



220 - 260ms 




MEASURING TIME 



Wlltr RUNGE HOLD il ta OM ' 




n at Ciiunit an LCR and DlSSIPuriDH Fiii Ton Oitplai 



L-D C-D Accuracies when D > 1 . 900 and R 



accuracies when D S 0.500: 



For L-D C-D accuracies when D > 1.900 and R 
accuracies when D ^ 0.500, the following error 
factors should be added to accuracy specifications; 



1 . D display is blanked when Cp or Ls 
value is less than 80 counts. 

2. Both displays will show 1999 counts 
and "OUT OF RANGE" lamp will light 
when measured value for Cs, Lp or 
Rp is less than about 60 counts (right 
display is blanked during R measure- 
ments). 



CIRCUIT MODE 



Parallel Capacitance 



Additional Error 



D 10 °o of reading 
(Test Sig Level: IV) 

D 5 °o of reading 
(Test Sig Level: 50m V) 



Series Capacitance D 5 *'o of reading 



Parallel Inductance 
Series Inductance 

Parallel Resistance 
Series Resistance 



D 5% of reading 



0. 2 D % of reading 



TEST SIGNAL LEVEL 

Voltage applied to sample under test and current 
flow through sample are to some extent changed 
by value and dissipation factor of the sample. 



Parallel Equivalent Mode (Lp, Cp, Rp) 

Since the output of constant voltage driver is 
somewhat affected by sample, the voltage 
across sample varies as shown in below 
charts; 



NUMeCR OP Lp COUNTS 




NUMBER OF Cp COUNTS 



NUMBER OF Rp COUNTS 




TEST 510 LEVEL AT 60mV 



Note These charts assume that impedance 
between HIGH terminals and ground 
IS infinite* 



Note This chart assumes that impedance 

between HtGH terminals and ground 
is infuiite and that unknown device is 
an almost pure resistance, 













VOLTAOe ACROSS UNKNOWN 
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Table 1-2. General 

Series Equivalent Mode (Ls, Cs, Rs) 

The constant current source built into the 
4261A is affected by the sample. Voltage 



Information (Sheet 2 of 2). 



across sample also varies with the value and 
dissipation factor of the sample as shown in 
below charts: 





Note These charts assume that impeiianee 
betiveen HIGH terminals and ground 
IS infinite. 



Note This chart assumesithat impedance 

between HIGH terminals and ground 
IS infinite and that unknown device is 
an almost pure resistance. 



TRIGGER 

Internal When TRIGGER switch is set to INT 
position, the 4261 A triggers itself automat- 
ically at reading rate speed. 

Manual: When TRIGGER is set to EXT position, 
the 4261A is triggered every time the MAN- 
UAL button is depressed and released. 

External:: When TRIGGER is set to EXT position, 
the 4261 A is triggered by the trailing edge of 
a TTL level negative going pulse applied to 
EXT TRIGGER input connector on rear panel 
or by opening center conductor of EXT TRIG- 
GER connector after earthing. Negative pulse 
w'ldth of trigger should be more than 20fjS. 

External Encode: When the 4261 A is equipped 

with any option, it may be triggered by 
an external device. The 4261A is triggered 
by the trailing edge of a TTL level negative 
going pulse from the external device. Nega- 
tive pulse width for External Encode signal 
should be moie than 20 ps. 

WARM-UP TIME 

Approximately 15 minutes. 

Note 

Measurement accuracy is not affected 
by dc bias application from either 
internal or external bias sources 
(<200V). 

OPTIONS 

Option 001: BCD Output of C 'L /R and D 

(Simultaneous) 



Option 002: BCD Output of C D, L, D andR 

(Alternately) 

Data (C L R or Dl separately selectable 
by switch on internal board (04261-77022). 
Option 003: BCD Remote Control (except for 
DC bias function) 



ACCESSORIES AVAILABLE 

16061A: Test Fixture (direct coupled type), 5- 
terminal construction. 

16062A: Test Leads with alligator clips, 4- 
terminal construction (ior low impedance 
measurements). 

16063A: Test Leads with alligator clips, 3- 
terminal construction (for high impedance 
measurements). 

OTHER 

Operating Temperature: 

0“C to 55°C (32° F to 131° F) 

Operating Humidity: 

Relative humidity less than 95% at 40° C. 

Altitude: 50, OOOtt. 

Power , 

100 120 220 240Vac ±10%, 48 to 66Hz 

Power Consumption: approximately 25VA 

(including optional configurations). 

Dimensions; 

Approximately 213 (w) x 134 (h) x 422 (d) mm. 

Weight: approximately 7.5kg. 
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1-9. INSTRUMENTS COVERED BY MANUAL. 

1-10. Hewlett-Packard uses a two-section nine 
character serial number which is marked on the se- 
rial number plate (Figure 1-2) attached to the instru- 
ment rear panel. The first four digits and the letter 
are the serial prefix and the last five digits are the 
suffix. The letter placed between the two sections 
identifies country where instrument was manufac- 
tured. The prefix is fhe same for all identical in- 
struments, it changes only w'hen a change is made to 
the instrument. The suffix, however, is assigned 
sequentially and is different for each instrument. 
The contents of this manual apply to instruments with 
the serial number prefix(es) listed under SERIAL 
NUMBERS on the title page. 

1-11. An instrument manufactured after the printing 
of this manual may have a serial number prefix that 
IS not listed on the title page. This unlisted serial 
number prefix indicates the instrument is different 
from those described in this manual. The manual for 
this new instrument may be accompanied by a yellow 
Manual Changes supplement or have a different man- 
ual part number. This supplement contains "change 
information" that explains how to adapt the manual to 
the newer instrument. 

1-12. In addition to change information, the supple- 
ment may contain information for correcting errors 
(called Errata) in the manual. To keep this manual 
as current and accurate as possible, Hewlett-Packard 
recommends that you periodically request the latest 
Manual Changes supplement. The supplement for 
this manual is identified with this manual's print date 
and part number, both of which appear on the man- 
ual's title page. Complimentary copies of the supple- 
ment are available from Hewlett-Packard. If the 
serial prefix or number of an instrument is lower 
than that on title page of this manual, see Section VII 
Manual Changes. 

1-13. For information concerning a serial number 
prefix that is not listed on the title page or in the 
Manual Changes supplement, contact your nearest 
Hewlett-Packard office. 




Figure 1-2. Serial Number Plate. 



1-14. DESCRIPTION. 

1-15. The HP Model 4261 A LCR Meter is a general 
purpose, easy-to-use, high reliability component test 
instrument designed to automatically measure the 
parameters of an impedance element with high accu- 
racy and at high speed. The 4261A LCR Meter 
measures capacitance, inductance, resistance and 
dissipation factor over a wide range at test frequen- 
cies of 120Hz and IkHz in a five-terminal connection 
configuration between the component and the instru- 
ment. The measuring circuit for the device to be 
measured is capable of both parallel and senes 
equivalent circuit measurements and the measured 
values are displayed on two three-full digits LED 
displays on the front panel. 

1-16. The measuring range for capacitance is from 
0. IpF to 19mF, inductance from 0. 1 pH to 1900H, 
and resistance from lmI2 to l9Mn all of w'hich are 
measured with a basic accuracy of 0,2 to 0.3% de- 
pending on test signal level, frequency and measuring 
equivalent circuit, and at a typical measuring speed 
of 200 milliseconds. The wide range capability of 
the 4261A enables a measurement range from small 
capacitances such as mica capacitors and the 
parasitic capacitance of a semiconductor device 
through high capacitances such as the measurement of 
electrolytic capacitors to be covered. A wide range 
of inductance measurements from the inductance of a 
high frequency transformer to that of a power 
transformer can be measured. The wade resistance 
range permits the measurement of wirewound resis- 
tors through the measurement of solid resistors. In 
parallel capacitance measurements, the 42 61 A Digital 
LCR Meter can select either a test signal level of 
iVrms, or SOmVrms. Other versatile 4261A 
capabilities are. for example, the use of internal and 
external dc bias voltages, the availability of test fix- 
tures, and options providing for BCD output and re- 
mote control operation (at the rear panel). 



1-17. OPTIONS. 

1-18. Options for the Model 4261 A LCR Meter are available 
for adding BCD parallel data output at two rear panel 
connectors (opt 001), for providing a BCD parallel data 
output connector on the rear panel (opt 002), and for 
attaching a rear panel input connector for remote control of 
the 4261A (opt 003). Detailed descriptions of the various 
options follow. 



1-19. Option 001. 

1-20. The 4261 A Option 001 provides separate 
BCD parallel data output of capacitance, inductance 
or resistance and dissipation factor simultaneously 
from the two rear connectors. With this option, ex- 
ternal data processing devices such as digital print- 
er comparators can be connected to the 4261A Digi- 
tal LCR Meter. Table 1-3 lists the components 
required for Installation of this option to a standard 
unit. 
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Table 1-3. 4261 A Options. 



Option 


Function 


Components 


HP Part No. 


Q'ty 


Description 






04261-77021 


1 


A21 Board Ass'y 


Option 001 


BCD Parallel Data Output 


5060-4020 


2 


Connector Assembly 50-pin 






04261-77022 


1 


A22 Board Ass'y 


Option 002 


Parameter Serial BCD 


5060-4020 


1 


Connector Assembly 50-pin 




Data Output 


04261-85023 


1 


Name Plate 






04261-77123 


1 


Connector Ass'y 50-pin 


Option 003 


BCD Remote Contr ol 


04261-72023 


1 


50-pin Flat Cable Ass'y 



1-21. Option 002. 

1-22. The 426 1 A Option 002 provides for outputting 
inductance, capacitance or resistance and dissipation 
factor values as measured with the4261A LCR Meter 
alternately from one rear connector in BCD data 
parallel form. When the 4261A is equipped with an 
option 002, a digital printer, digital comparator 
or other such external devices can be interfaced. 
The components required for installation of option 
002 with a standard 4261A are listed in Table 1-3. 



1-23. Option 003. 

1-24. The 4261 A option 003 adds remote control 
capability to the 4261A permitting external control of 
FUNCTION, RANGE, etc. functions at a rear input 
connector for combination with an external control 
device. Table 1-3 shows the components needed for 
installation of the Option 003. 

1-25. Option 010. 

1-26. The 4261A Option 010 changes 120Hz standard 
measurement frequency to lOOHz, All specifications 
given in Table 1-1 apply directly to Option 010 in- 
struments equipped with lOOHz and IkHz measure- 
ment frequencies. Change all 12QHz descriptions to 
lOOHz. 



1-29. ACCESSORIES SUPPLIED. 

1-30. Figure 1-1 shows the HP Model 4261A LCR 
Meter, power cord (HP Part No. 8120-1378), fuses 
(HP Part No. 2110-0201 and 2110-0202), and the 
Operating and Service Manual. 



1-31. EQUIPMENT AVAILABLE. 

1-32. Three styles of fixtures and leads for the 
measurement of various components are available 
for effective and easy measurement. These are 
listed in Table 1-2. A briet description of each of 
these fixtures and leads is given in Table 1-4. Refer 
to Section HI paragraph 3-10 for detailed information 
on these devices. 

1-33. RECOMMENDED TEST EQUIPMENT. 

1-34. The equipment required to maintain the Model 
4261 A is listed in Table 1-4. Other equipment may 
be substituted if it meets or exceeds the critical 
specifications listed in the table. 
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Table 1-4. Equipment Available. 




Description 



Test Fixture (direct coupled type) for 
general measurement of both axial and 
vertical lead components. 



Test Leads (with alligator clips) useful 
for low inductance, high capacitance or 
low resistance (less than lOkfi) measure- 
ments. 



Test Leads (with alligator clips) for 
general component measurement and 
especially useful for high impedance 
measurements. 



Extender Board used for 426 1 A 
troubleshooting.. 
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Table 1-5. Recommended Test Equipment. 



Instrument 


Critical Specifications 


Recommended 

Model 


Frequency Counter 


Frequency Range: 40Hz to lOkHz 
Sensitivity SOmVrms min. 


HP 5300A 
w5306A 


Capacitance Standard 
(See para. 4-3) 


Capacitance Values lOOpF, lOOOpF, lOnF 
lOOnF, lOOOnF and lOpF 


HP 16361A 


Resistance Standard 
(See para. 4-3) 


Resistance Values Ikft, lOkQ, lOOkD and 
lOMD 


HP 16361A 


Inductance Standard 
(See para. 4-3) 


Inductance Value lOOmH 


HP 16361A 


DC Voltmeter 


Voltage Range: IV to lOV 
Sensitivity lOmV min. 


HP 5300A; 
W5306A 


Oscilloscope 


Bandwidth; lOMHz min. 

Vertical Sensitivity: 5mV 'div. 
Horizontal Sweep Rate: Ips 'div. 


HP 1740A 


Logic State Analyzer 


Repetition Rate; 0 to IMHz 

Input Threshold TTL (approx. +1.5V) 

Minimum Clock Pulse Width; 1 ps 


HP 1601A/ 
w 180C 
HP 1600A 


Logic Probe 


Input Impedance; >25kI2 
Logic one Threshold: 2V ±0.2V 
Logic zero Thi eshold; 0.8V+0. 2V, -0.4V 
Input Minimum Pulse Width: 1 ps 


HP 10525T 














+p = Performance Test A = Adjustments T = Troubleshooting 
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SECTION II 
INSTALLATION 



2-1. INTRODUCTION. 

2-2. This section provides installation instructions 
for the Model 4261A LCR Meter. The section also 
includes information on initial inspection and damage 
claims, preparation for using the 4261A and packag- 
ing, storage and shipment. 



2-3. INITIAL INSPECTION. 

2-4. The4261A LCR Meter as shipped from the fac- 
tory meets all the specifications listed in Table 1-1. 
On receipt, inspect the shipping container for damage. 
If the shipping container or cushioning material is 
damaged, notify the carrier as well as the Hewlett- 
Packard office and be sure to keep the shipping ma- 
terials for carrier’s inspection until the contents of 
the shipment have been checked for completeness and 
the instrument has been checked mechanically and 
electrically. The contents of the shipment should be 
as shown in Figure 1-1. The procedures for checking 
the general electrical operation are given in Section 
III (Paragraph 3-5 OPERATOR'S CHECK) and the 
procedures for checking the 4261 A LCR Meter against 
its specifications are given in Section IV. Firstly, 
do the operator's check. If the 4261 A LCR Meter is 
electrically questionable then do the Performance 
Tests to determine whether the 4261A has failed or 
not. If contents are incomplete, if there is mecha- 
nical damage or defects (scratches, dents, broken 
switches, etc. ), or if the performance does not meet 
the operator 's or performance tests, notify the near- 
est Hewlett-Packard office (see list at back of this 
manaul). The HP otfice will arrange for repair or 
replacement without waiting for claim settlement. 



2-5. PREPARATION FOR USE. 

2-6. Power Requirements. 

2-7. The 4261 A requires a power source of 100, 120, 
220, or 240Volts ac ±10'^, 48 to 66Hz single phase. 
Power consumption is approximately 25 watts. 



2-8. Line Voltage and Fuse Selection. 

I caution I 

BEFORE TURNING THE 4261 A LINE 
SWITCH TO ON, VERIFY THAT THE 
INSTRUMENT IS SET TO THE VOLT- 
AGE OF THE POWER SUPPLIED. 

2-9. Figure 2-1 provides instructions for line volt- 
age and fuse selection. The line voltage selection 
card and the proper fuse are factory installed for the 
voltage appropriate to instrument destination. 



CAUTION 



USE PROPER FUSE FOR LINE VOLT- 
AGE SELECTED. 

1 CAUTION 

MAKE SURE THAT ONLY FUSES FOR 
THE REQUIRED RATED CURRENT 
AND OF THE SPECIFIED TYPE ARE 
USED FOR REPLACEMENT. THE 
USE OF MENDED FUSES AND THE 
SHORT-CIRCUITENG OF FUSE- 
HOLDERS MUST BE AVOIDED. 

2-10. Power Cable. 

2-11. To protect operating personnel, the National 
Electrical Manufacturer's Association (NEMA) re- 
commends that the instrument panel and cabinet be 
grounded. The Model 4261A is equipped with a three- 
conductor power cable which, when plugged into an 
appropriate receptacle, grounds the instrument. The 
offset pin on the power cable is the ground wire. 

2-12. To preserve the protection feature when operating the 
instrument from a two contact outlet, use a three prong to 
two prong adapter (HP Part No. 1251-8196) and connect the 
green grounding tab on the adapter to power line ground. 



I CAUTION 



I WARNING 

IF THIS INSTRUMENT IS TO BE 
ENERGIZED VIA AN EXTERNAL 
AUTOTRANSFORMER FOR VOLTAGE 
REDUCTION, BE SURE THAT THE 
COMMON TERMINAL IS CONNECTED 
TO THE NEUTRAL POLE OF THE 
POWER SUPPLY. 



THE MAINS PLUG MUST ONLY BE 
INSERTED IN A SOCKET-OUTLET 
PROVIDED WITH A PROTECTIVE 
EARTH CONTACT. THE PROTEC- 
TIVE ACTION MUST NOT BE NE- 
GATED BY THE USE OF AN EXTEN- 
SION CORD (POWER CABLE) WITH- 
OUT PROTECTIVE CONDUCTOR 
(GROUNDING). 
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Operating voltage is shown in module window 
and is usually set to 1 20V at factory 




SELECTION OF OPERATING VOLTAGE 



1 Disconnect power cable and slide module 
window to left 

2 Pull FUSE PULL lever and rotate to left 
This removes line fuse 

3 Select operation voltage by orienting PC 
board to position desired voltage on top- 
left side Push board firmly into module 
slot 

4 Rotate FUSE PULL lever back into normal 
position and re-insert fuse in holders, using 
caution to select correct fuse value 



FUSE SELECTION 



Operating Voltage 


Fuse 


HP Fart No. 


Description 


lOOVac or 120Vac 
220Vac or 240Vac 


2110-0202 

2110-0201 


0.5A 250V Slow Blow 
0.25A 250V Slow Blow 



Figure 2-1. Voltage and Fuse Selection. 



Table 2-1. Mating Connectors. 



Mating Connector 


Industry Description 


HP Part No. 


Alternate Source 


C OFFSET 


BNC, male 


1250-0408 




EXT TRIGGER 


DC BIAS 


Dual Banana Plug 


1251-2816 




LCR DATA OUTPUT 


Micro -Ribbon 50-pin 


1251-0086 


Amphenol 

57-30500-375 


D DATA OUTPUT 


REMOTE INPUT 
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2-13. Figure 2-2 shows the available powei cords, 
which may be used in various countries including the 
standard power cord furnished with the instrument. 
HPPait number, applicable standards for pow'er plug, 
pow'er cord color, electrical characteristics and 
countries using each power cord are listed in the fig- 
ure. If assistance is needed for selecting the correct 
power cable, contact nearest Hewlett-Packard office . 

2-14. Interconnections. 

2-15. When an external bias is applied to the sample 
capacitor through DC BIAS input connectors on the 
4261A rear panel, both plus and minus sides of the 
external power supply should be connected to the plus 
and minus connectors of the 4261 A DC BIAS input 
connectors, respectively. 

I caution! 

THE MAINS PLUG MUST BE INSERT- 
ED BEFORE EXTERNAL CONNEC- 
TIONS ARE MADE TO MEASURING 
AND OR CONTROL CIRCUITS. 

2-16. Mating Connectors. 

2-17. The mating connectors used for the 4261A are 
shown in Table 2-1. This table identifies each con- 
nector and gives the HP Part Number and part number 
of an alternate source. 

2-18. Operating Environment. 

2-19. Temperature. The instrument maybe operated 
in temperatures from 0° C to +55° C. 

2-20. Humidity. The instrument may be operated 
in environments with relative humidities to 95*+! to 
40° C. However, the instrument should also be pro- 
tected from temperature extremes which cause con- 
densation within the instrument. 

2-21. Installation Instructions. 

2-22. The HP Model 4261A can be operated on the 
bench or in a rack mount. The 4261A is ready for 
bench operation as shipped from the factory. For 
bench operation a two-leg instrument stand is used. 
When m use, the instrument stands are designed to 
be pulled towards the front of instrument. 



2-23. Rack Mounting and Handle Installation 

2-24. The 4261A can be installed in a rack and be 
operated as a component of a measurement system. 
Rack mounting information for the4261A is presented 
in Figure 2-3. Various rack mounting configurations 
are shown with the necessary additional parts. To 
convert for rack installation or to install handles, 
refer to Figure 2-3 and proceed as follows: 

a. Remove the two rear feet and the two front feet 
with stands. 

b. Follow the instructions in Figure 2-3 for de- 
sired installation. 



Section II 
Paragraphs 2-13 to 2-32 

2-25. STORAGE AND SHIPMENT. 

2-26. Environment. 

2-27. The instrument may be stored or shipped in 
environments within the following limits: 

Temperature -40° C to +75° C 

Humidity to 95ri 

Altitude 50, 000ft 

The instrument should also be protected from tem- 
perature extremes which cause condensation inside 
the instrument. 

2-28. Packaging. 

2-29. Original Packaging. Containers and materials 
identical to those used in factory packaging are avail- 
able through Hewdett-Packard offices. If the instru- 
ment IS being returned to Hewlett-Packard for serv- 
icing, attach a tag indicating the type of service re- 
quired, return address, model number, and full 
serial number. Also mark the container FRAGILE 
to assure careful handling. In any correspondence, 
refer to the instrument by model number and full 
serial number. 

2-30. Other Packaging. The following general in- 
structions should be used for re -packing with com- 
mercially available materials: 

a. Wrap instrument in heavy paper or plastic. K 
shipping to Hewlett-Packard office or service 
center, attach tag indicating type of service 
required, return address, model number, and 
full serial number. 

b. Use strong shipping container . A double -wall 
carton made of 350 pound test material is ade- 
quate. 

c. Use enough shock absorbing material (3 to 4 
inch layer) around all sides of instrument to 
provide firm cushion and prevent movement 
inside container. Protect control panel with 
cardboard. 

d. Seal shipping container securely. 

e. Mark shipping container FRAGILE to ensure 
careful handling. 

f . In any correspondence, refer to instrument by 
model number and full serial number. 



2-31. OPTION INSTALLATION. 

2-32. When it is desired to add one of the avaialble 
optional features to a standard 4261A instrument, 
perform the installation as follows; 

a. Push LINE switch to OFF. 

b. Remove instrument top cover. 

c. Follow the appropriate paragraph below : 
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2-33. Option 001 BCD Parallel Data Output 
Installation. 

a. Remove the twotop blind covers from the rear 
panel. 

b. Install two 50-pin Connector Assemblies in the 
openings as shown in Figure 2-4. 

c. Insert A21 Board Assembly into optional recep- 
tacle (see Figure 2-4). 

d. Plug flat cable assemblies from option board 
to connector boards of Connector Assemblies. 

2-34. Cation 002 Parameter Serial BCD Data 
Output Installation. 

a. Remove top blind cover on rear panel. 

b. Install a 50-pin Connector 'Board Assembly 
in the opening as shown in Figure 2-4. 

c. Insert A22 Board Assembly into optional plug- 
in receptacle (see Figure 2-4). 

d. Plug flat cable assembly from option board to 
connector board of Connector Assembly. 

2-35. Option 003 BCD Remote Control Installation. 

a. Remove instrument bottom cover and bottom 
blind cover from rear panel. 

b. Install connector assembly in the opening. 

c. Connect the flat cable assembly between con- 
nector board of connector assembly and A1 
Mother board (see Figure 2-4). 




Option 001 BCD Parallel Data Output 



- \ 




(Dption 003 BCD Remote Control 



Figure 2-4. Option Installations. 
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A. Rack Install ation (only 4081 A ) 

1. Remove the two plastic side trim strips 
from front frame. 

2. Attach flange and adapter panel assembly 
with screws. 



Farts required :: 



HP Part No. 


Q'ty 


Description 


5061-9657 


1 


Rack Adapter Kit 



B. Horizontal Lock Installation 

1. Remove the plastic side trim strips trom 
front frame. 

2. Attach [i ont horizontal hack links to side 
of front frames. 

3. Connect the two instruments together and 
attach rear lock links to rear panels. 



Parts required: 



HP Part No. 


Q’ty 


Description 


5061-9694 


1 


Vertical and Horizontal 
Lock Link Kit 



C. Rack I nstallation for Horizontally Locked Unit 

1. Remove the plastic side trim strips from 
front frame. 

2. Attach flanges with screws. 



Parts required; 



HP Part No. 


Q’ty 


Description 


5061-9677 


1 


Rack Flange Kit 


Plus all parts needed for B. 



D. Handle Installation 



1 . Remove the plastic side trim strips from 
front frame. 

2. Attach handles with screws. 



Parts 1 equii ed: 



HP Part No. 


Q'ty 


Description 


5061-96H9 


1 


Handle Kit 



Figure 2-3. Rack and Handle Installation (Sheet 1 of 2). 
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E. Handle and Rack Installation for 
Horizontally Locked Unit 

1. Remove trait side trim strips Irom front 
frame. 

2. Attach Handles with screws. 

3. Attach flanges with screws. 



Parts required 



HP Part No. 


Q'ty 


Description 


•i0fil-968J 


1 


Handle Kit 


Plus all parts needed for B. 



F. Handle Installation for Horisontally 
Locked Unit 

1. Reniov’e front side trim strips from front 
frame. 

2. Attach handles with screw'S, 



Parts required: 



HP Part No. 


Q'ty 


Description 


5061-9689 


1 


Handle Kit 


Plus all parts needed tor B. 



G . Vertical Lock In sta llation 

1. Remove top trim strips from front frame 
of bottom instrument. 

2. Attach front vertical lock links. 

3. Connect the two instruments together and 
attach rear vertical lock links with screws. 



Parts required 



HP Part No. 


Q'ty 


Description 


5061-9694 


1 


Vertical and Horizontal 
Lock Linl Kit 



(G) 



Figure 2-3. Rack and Handle Installation (Sheet 2 of 2). 
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SECTION III 
OPERATION 



3-1. INTRODUCTION. 

3-2. This section provides the operating information 
to acquaint the user with the 4261 A LCR Meter. 
Basic product features and characteristics, meas- 
urement procedures for various applications, an op- 
erational check of the fundamental electrical functions 
and operator maintenance inEormation are presented 
in this section. Operating cautions throughout the 
text should be carefully observed. 



3-3. PANEL FEATURES. 

3-4. Front and rear panel features tor the 4261A 
are described in Figures 3-1 and 3-2. Description 
numbers match the numbers on the photograph. Other 
detailed information for panel displays and controls 
are covered in the Operating Instructions (paragraph 
3-7). 

3-5. OPERATING CHECK. 



WARNING 



ANY INTERRUPTION OF THE PRO- 
TECTIVE CONDUCTOR INSIDE OR 
OUTSIDE THE INSTRUMENT OR DIS- 
CONNECTION OF THE PROTECTIVE 
EARTH TERMINAL IS LIKELY TO 
CAUSE THE INSTRUMENT TO BE 
DANGEROUS. INTENTIONAL INTER- 
RUPTION IS PROHIBITED. 



WARNING 



3-7. OPERATING INSTRUCTIONS. 

3-8. General Operating Information. 

3-9. Connecting PUT, The 4261A UNKNOWN ter- 
minals consist of five connectors; Hcur, Hpoten . 
Lcur, Lpoteh and GUARD. These terminals are 
sometimes converted to a three terminal configura- 
tion including GUARD terminal. A four -terminal 
measurement configuration, which is useful for 
accurate low inductance, high capacitance or low 
resistance measurement, is also feasible. When 
converting to three terminals, shorting bars are 
attached to the instrument combine Hcur and Hpoten 
terminals, and Lcur and Lpoten terminals, respec- 
tively. 

1 CAUTION 

FOR CERTAIN TERMINAL MEAS- 
UREMENT CONFIGURATIONS, THE 
Hcur TERMINAL MUST BE CON- 
NECTED TO Hpoten TERMINAL 
AND THE Lcur TERMINAL CON- 
NECTED TO THE Lpoten TERMINAL. 
OTHERWISE THE DISPLAYS WILL 
HAVE NO MEANING AND THE LIFE 
OF THE RELAYS USED IN THE IN- 
STRUMENT WILL SOMETIMES BE 
SHORTENED. 

Note 

The 4261A can not measure a sample 
which has one lead connected to earth 
(grounded). 



WHENEVER IT IS LIKELY THAT THE 
PROTECTION OFFERED BY FUSES 
HAS BEEN IMPAIRED, THE INSTRU- 
MENT MUST BE MADE INOPERA- 
TIVE AND BE SECURED AGAINST 
ANY UNINTENDED OPERATION. 



CAUTION 



3-10. Test Fixtures and Leads. 

3-11. The 4261 A has three kinds of test lixtures and 
leads available. These are described in Table 3-1, 
The characteristics of the sample to be measured 
should determine which accessory should be selected. 
In a similar way to these available accessories, user 
built test fixtures or leads may be constructed for 
special measurement requirements. 



BEFORE ANY OTHER CONNECTION 
IS MADE, THE PROTECTIVE EARTH 
TERMINAL MUST BE CONNECTED 
TO A protective CONDUCTOR. 

3-6. Figure 3-3, Operating Check procedure, may 
be performed as an incoming inspection or when 
the user wants to determine that the instrument works 
properly before making a measurement. If the in- 
strument is suspected to be faulty during the opera- 
ting check, it is best to repeat the check to verify 
the trouble and to clearly establish the symptoms and 
then to advance to the troubleshooting guide provided 
in Section VIH SERVICE or to performance tests in 
Section IV. 



3-12. Measuring Circuit Modes. The circuit mode 
which treats and measures the unknown as a parallel 
capacitance is called the Cp (parallel capacitance) 
mode, and in like manner, the other measuring 
modes are! 

Cs mode: series capacitance. 

Lp mode: parallel inductance. 

Ls mode; series inductance. 

Rp mode: parallel resistance. 



Rs mode: series resistance. 
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(T) LINE ON /OFF switch: Turns instrument on 

and readies instrument for measurement. 

( 2 ) Circuit Mode Indicator: LED lamp, next to 

equivalent measuring circuit being used, lights. 
Sample connected to UNKNOWN terminals (§) 
is measured in an equivalent circuit selected 
by FUNCTION (h) and CIRCUIT MODE @ 
switches and is indicated by appropriate LED 
lamp. Equivalent circuits are shown as elec- 
tronic circuit symbols at the left of indicator 
lamps. Desired circuit parameter of compo- 
nent is measured in one of the following se- 
lected circuit modes: 



Parallel capacitance 



Parallel resistance 



Series capacitance 



Parallel inductance 



Series Inductance 
Series resistance 



-o 



L-VW-I 



^rnp-vA- 



® Trigger Lamp: Turns on during sample meas- 
uring period. Turns off during period when 
instrument is not taking measurement (or hold 
period). There is one turn-on-and-off cycle 
per measurement. This lamp turns on and off 
repeatedly when TRIGGER (i) is set to INT. 



LCR Display: Inductance, capacitance or re- 
sistance value including the decimal point and 
unit is displayed by this 3-1/ 2 digit display. 
Displayed counts over the range between 0 and 
1900 have meaning and number counts outside 
this range are meaningless. BoUi LCR(JJ 
and DISSIPATION FACTOR displays (X) will in- 
cRcate 1999 counts and OUT OF RANGE lamp 
( 5 ^) will light when number of counts for induc- 
tance, capacitance or resistance is less than 
about 60 counts in parallel inductance (Lp), 
series capacitance (Cs) or parallel resistance 
(Rp) measurement modes. This condition does 
not occur when measurement mode is series 
inductance (Ls), parallel capacitance (Cp) or 
series resistance (Rs). 

(T) OUT OF RANGE lamp; This lamp is turned 
on if inductance, capacitance, resistance or 
dissipation factor measured is out of the 
measurement range as determined by selected 
range when RANGE HOLD (T) 1 ^ set to ON; and 
by selected CIRCUIT MODE (£) when RANGE 
HOLD(X)is OFF. When OUT OF RANGE lamp 
lights, either one or both displays will be 
blank or read 1999 counts. 

REMOTE lamp. When this lamp is on, it means 
that instrument is being remotely controlled 
by external devices connected to 4261A Option 
003 or Opt on 101. Front panel FREQUENCY 
0, Cp TEST SIG LEVEL (jj), TRIGGKl (jo), 
FUNCTION CIRCUIT MODE (V), and 

RANGE HOLD(X) controls are disabled when 
REMOTE lamp is lit. 



Front Panel Features (Sheet 1 of 2). 
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(J) DISSIPATION FACTOR Display. Value for 
dissipation factor is always displayed as a 
decimal. Dissipation factor measurements in 
the range of 0.000 to 1.900 can be measured 
with meaning. Other dissipation factor values 
measured with the instrument do not have 
meaning. This display is blanked when making 
resistance measurements and when number of 
counts for inductance (Ls) or capacitance (Cp) 
is less than 80 counts. 

MANUAL Trigger Pushbutton Switch. When 
this button switch is pushed and released, it 
triggers a measurement cycle. The switch is 
normally used when TRIGGER ® is set ^ 
EXT, but it also functions when TRIGGER (Ml 
is set to INT. A measurement cycle is initi- 
ated when the TRIGGER pushbutton is released. 
Holding the TRIGGER pushbutton in its de- 
pressed position holds the measurement. Re- 
leasing the button initiates a measurement and 
permits INT (internal) triggering to continue. 

(?) RANGE HOLD Switch. Setting this switch to 
OFF enables the instrument to make measure- 
ments in autoranging mode. When RANGE 
HOLD is set to ON, range is held on range se- 
lected just prior to setting RANGE HOLD to 
ON. When RANGE HOLD is in ON position, 
range is scaled down by one decade when chang- 
ing test frequency from 120Hz to IkHz and 
scaled up by one decade by changing from IkHz 
to 120Hz except in resistance measurements. 

(j^ TRIGGER Switch. This switch selects trigger 
mode, INT or EXT. INT trigger is internal 
trigger mode and enables instrument to make 
repeated automatic measurements. Inexternal 
trigger (EXT) mode, triggering is perfornied 
by either operating MANUAL trigger button (J.), 
by a trigger signal through EXT TRIGGER in- 
put connector on rear panel or by a remote 
control signal via rear REMOTE INPUT con- 
nector, 

(?) Instruction Card. This card provides sim- 
plified measurement procedures and outlines 
measurement ranges. 



CIRCUIT MODE Selector Switch. Appropriate 
circuit mode for taking a measurement is se- 
lected and set with this switch. A parallel 
equivalent circuit is selected when the switch is 
set to PARA position and series equivalent cir- 
cuit in the SER position. The instrument auto- 
matically selects the appropriate parallel or 
series equivalent in when set to AUTO circuit 
mode position. Measurement range for each 
position is shown in the Instruction Card (ij). 



(l^ Cp TEST SIG LEVEL selector switch. This 
switch IS effective only in parallel capacitance 
measurements and permits selection of test 
voltage to be applied to sample (SOmVrms or 
IVrms). The 50mV test voltage is generally 
utilized in semiconductor device measure- 
ments. 

FUNCTION Switch. This switch selects elec- 
trical circuit parameter to be measured with 
the instrument as follows: 



FUNCTION Parameter(s) measured 

inductance and dissipation 
factor 

capacitance and dissipation 
factor 

R resistance 



DC BIAS Selector Switch. This switch permits 
selection of internal DC bias voltage applied to 
sample (l.SVdc, 2. 2Vdc, or 6.0Vdc) or when 
switch is set to EXT, is used to apply external 
bias voltage from rear DC BIAS input con- 
nectors. OFF position is selected in no bias 
voltage is necessary. 



UNKNOWN Terminals. Consists of four ter- 
minals: High current terminal (H^ur), High 
potential terminal (Hpoten). Low potential 
terminal (Lpoten) Low current terminal 
(LcurI. The five-terminal configuration is 
constructed by adding the GUARD terminal (m). 
A three-terminal configuration is constructed 
by shorting High terminals and Low terminals 
together with shorting bars. The high termi- 
nals are biased with a positive DC voltage with 
respect to LOW terminals. 



(i^ FREQUENCY Selector Switch. Permits se- 
lection of frequency of test signal applied to 
sample, either 120Hz or IkHz. 



(ii) GUARD Terminal. This is connected to chas- 
sis ground of instrument and can be used as 
Guard terminal for increasing accuracy in 
certain measurements. 



Figure 3-1. Front Panel Features (Sheet 2 of 2). 
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(X) C OFFSET Signal Output Connector. A capa- (T) 

citance offset adjustment canbe made by using ^ 

the signal from this connector. In addition, 
the test voltage applied to sample can be mon- 
itored with an ac voltmeter or oscilloscope 
connected to this connector. DC bias voltage 
is not outputted from this connector. 

( 2 ) EXT TRIGGER Connector. This connector is 
used for external triggering the instrument by 
inputting a trigger signal from an external 
device including a user designed triggering (?) 
circuit. For external triggering, TRIGGER 
switch on front panel is normally set to EXT 
position. 

DC BIAS Voltage Input Connectors. External 
DC bias voltage can be applied to the sample 
up to the maximum voltage ot plus 30V through (7) 
the connectors. 

® AC Power Input Connector. Permits line volt- 
age selection of lOOVac, 120Vac, 220Vac or 
240 Vac. 



LCR DATA OUTPUT Connector. With Option 
001 BCD parallel data for inductance, capa- 
citance and resistance measured values are 
outputted through this 50-pin connector. Op- 
tion 002 adds dissipation factor output also in 
BCD parallel data form in serial with induct- 
ance or capacitance data (Option 001) from 
this connector. 



D DATA OUTPUT Connector. BCD parallel 
data of measured dissipation factor are out- 
Oof)^*^ this 50-pin connector (Option 



REMOTE INPUT Connector. An External de- 
vice can remotely control the instrument by 
inputting control signals through this 50-pin 
connector. Front panel controls for FRE- 
QUENCY, Cp TEST SIG LEVEL, FUNCTION, 
CIRCUIT MODE and Ranging can be controlled. 
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OPERATING CHECK 



1. Connect 4261 A to Oscilloscope: 



OSCILLOSCOPE 



r.i 9 

^ I — n Q 

cuMcriim ciacuiT Mnoe noMOiHnio 

crHi a 



an 
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@ ® o 

t t t t ‘ 
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2. Set 4261A to: 



FUNCTION C 

CIRCUIT MODE PARA 



3, Set oscilloscope and check operating frequencies, test signal levels and internal bias as 
follows: 



Oscilloscope 
Sett ings 

VOLTS 'DIV: 0.05V 
TIME/DIV: 2msec 
DC input mode 



VOLTS DIV: 0.2V 
TIME DIV: 2msec 
DC input mode 



Fi’equency Internal Bias Voltage 

Frequency displayed on oscilloscope should change 
as 4261 A FREQUENCY control (120Hz & IkHz) is 
changed. Signal level displayed on oscilloscope 
should change as 4261A Cp TEST SIG LEVEL con- 
trol (50mV & IV) is changed. 

DC level of test signal on oscilloscope should change 
as DC BIAS control is switched from 1.5V to 2.2V 
and 6V. 



4. Disconnect oscilloscope. 



5. Check that the circuit mode indicator lamp correctly lights when FUNCTION and CIRCUIT 
MODE switches are changed. Table shows FUNCTION and CIRCUIT MODE arrangement. 



FUNCTION 



CIRCUIT MODE 


PARA 


SER 







C 


-CD- 


R 


-r"> 

•-vyv-J 






Figure 3-3. Operating Check (Sheet 1 of 2). 
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Operating Check (Continued). 

6. The two 4261 A displays should indicate maximum counts when 4261 A controls are set as follows; 



4261A Settings 


Display 


FUNCTION R 

CIRCUIT MODE AUTO 

TRIGGER INT 

UNKNOWN device . . Open ( «x»n) 


Left display should 
read 19. 99MD. 


FUNCTION L 

CIRCUIT MODE PARA 

TRIGGER INT 

UNKNOWN device . , Short (OD) 


Right display should 
read 1.999. 



7. Check that trigger lamp repeatedly turns on and off when 4261A TRIGGER is set to INT. 

8. Measurement lamp unit display check. Measurement unit lamp displays should light se- 
quentially when 4261 A is operated as follows: 



1. Set 426 1 A to 

FUNCTION 

CIRCUIT MODE . , 

FREQUENCY 

TRIGGER 

UNKNOWN device 
RANGE HOLD . . . 

2. Push manual button. 

3. Short High and Low terminals together. 

4. As MANUAL button is pushed and released unit display should 
sequentially change as follows; 



FUNCTION 


Unit Display 


L 


H — ►mH ►pH 


C 


pF — ►nF — ► pF — ►mF 


R 


MD — ►kfi — — ►mn 



9. The 4261 A left display will read some minimum value in milliohms (typical value may 
be 006mD, for example) when unit is set to 



FUNCTION R 

CIRCUIT MODE AUTO 

TRIGGER INT 

RANGE HOLD OFF 

UNKNOWN device Short (OR) 



10. Set RANGE HOLD to ON. 

11. Check that left display unit maintains its previous mD display when UNKNOWN device 
terminals are opened (ooD). 

12. OUT OF RANGE lamp should light if 4261 A is set as follows; 



FUNCTION R 

CIRCUIT MODE AUTO 

TRIGGER INT 

UNKNOWN device Open («*»D) 



L, C or R 

AUTO 

120Hz 

EXT 

Open (“D) 
OFF 



Figure 3-3. Operating Check (Sheet 2 of 2). 
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Table 3-1. Test Fixtures and Leads. 



Model 4261A 



Accessory 


Characteristics 


16061 A Test Fixture 


This fixture facilitates easy measurement of general tubular type 
components with axial or vertical leads. To install fixture, dis- 
connect shorting bars between high terminals and between low termi- 
nals. Insert fixture plugs into UNKNOWN terminals. Tighten fixture 
screws to firmly attach fixture to instrument. Two kinds of inserts 
are included (for components with either axial or vertical leads). 


16062A Test Leads 


These test-leads are especially useful for the measurement of low 
impedances (e.g. , a low inductance - less than approx. 2H at IkHz or 
20H at 120Hz, a high capacitance - more than approx. lOnF at IkHz 
or lOOnF at 120Hz or a low resistance - less than approx. lOkO). 

If the measuring sample is more than approx. 300pF at IkHz or less 
than approx. lOOpH at IkHz, it is recommended that the respective 
potential leads and current leads should be twisted together. 


16063 A Test Leads 


These test-leads are particularly useful for measuring high impedances 
(e.g. , an inductance of more than approx. 3niH at IkHz or 30mH at 
l20Hz, a capacitance lower than approx. 10 pF at IkHz or lOOpF at 
120Hz, or a resistance more than approx. 2012). They are not intended to 
be used for accurate measurement of small capacitances less than 
approx. lOOpF due to the residual capacitance ol the leads. 



The tour -terminal measurement configuration is 
adopted for measurements of low senes inductance 
(Ls>, high series capacitance (Cs) oi low series 
resistance (Rs) to eliminate the effect of residual 
impedance of measuring terminals and lead wires. 
The GUARD terminal is sometimes used to compen- 
sate for the effects of stray capacitance and leakage 
resistance existing between terminals and lead wires 
w'hen measuring low capacitance or high inductance. 
Table 3-2 relates the instrument measuring circuit 
mode to the equivalent circuit and parameter termi- 
nology. 

3-13. Parameter values for a component measured 
in a parallel equivalent circuit and that measured in 
series equivalent circuit are different from each 



Table 3-2. Parameter Terminology. 



Circuit Mode 


Equivalent Circuit 


Terminology 


Cp mode 
Rp mode 


Rp 


Cp parallel capacitance 
Rp parallel resistance 


C.5 mode 


C5 Rs 

Hl-vvv- 


Cs: series capacitance 
Rs: series resistance 


Lp mode 


O"' 


Lp parallel inductance 
Rp parallel resistance 


Ls mode 
Rs mode 


Ls Rs 

•Tr-y^ 


Ls series inductance 
Rs series resistance 



other. For example, the parallel capacitance of a 
given component isnot equal to the series capacitance 
of that component. Figure 3-4 shows the relation- 
ships between parallel and series parameters for 
various values of D. Applicable diagrams and equa- 
tions are given in the chart. For example, a parallel 
capacitance (Cp) of lOOOpF with a dissipation factor 
of 0.5, is equivalent to a series capacitance (Cs) 
value of 1250pF at IkHz. As shown in Figure 3-4, 
inductance or capacitance values for parallel and 
series equivalents are almost identical when the 
dissipation factor is less than 0. 01. The letter D in 
Figure 3-4 represents dissipation factor and is cal- 
culated by the equations presented in Table 3-3 for 
each circuit mode. The dissipation factor of a com- 
ponent always has the same dissipation factor at a 
given frequency for both parallel equivalent and 
series equivalent circuits. 

Note 

Dissipation factors displayed w'hen 
CIRCUIT MODE is switched between 
PARA and SER may exhibit slight dif- 
ferences due to the measurement ac- 
curacy of the 4261A. 

The reciprocal of the dissipation factor (D) is quality 
factor (Q) and D is often represented as tana which 
is the tangent of the dissipation angle ( 5 ). Figure 
3-5 is a graphical presentation of the equations in 
Table 3-3. For example, a series inductance of 
lOOOjiiH which has a dissipation factor of 0.5 at IkHz 
has a series resistance of 3.14 ohms. 
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Table 3-3. Dissipation Factor Equations. 



Dissipation Factor 



1 _ 1 ^ 

^ 2TfCpRp Q 



D = 2irfCsRs (= ) 



Section III 
Table 3-3 and Figure 3-4 



Conversion to other modes 



Cs = (1 + d2)Cp, Rs = 7-^2 RP 



Cp = y^2 Cs, Rp = ^ ^ 2 ^" Rs 



TT > = 1 ^ n2 LPi Rs = 



Lp = (1 + D2 )Ls, Rp - Rs 




Figure 3-4. Conversion Between Parallel and Senes Equivalents. 
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paragraphs 3-14 to 3-16 



Model 4261A 



RANGE 



1 

2 

3 

4 

5 

6 

7 

8 



Table 3-4. Test Signal Level. 



CIRCUIT MODE 



Ls 



70mA rms 
10mA rms 
1mA rms 
100 pA rms 
10 fj-A rms 



Lp 


Cs 














IV rms 


10 pA rms 


IV rms 


100 pA rms 


IV rms 


1 pA rms 


IV rms 


10mA rms 




70mArms 



Cp 



1 Vrms (SOniV r ms)+ 
1 Vrms (50mV rms) + 
IV rms (SOmVr ms)+ 
IVrms (SOmVrms)* 
IV rms (50mV rmsl*^ 



Rs 



70mA rms 
10mA rms 
1mA rms 
100 /iA rms 
10 pA rms 



+ When Cp TEST SIG LEVEL is set to 50mV. 



Rp 



IV rms 
IV rms 
IV rms 
IV rms 
IV rms 



3-14. Test Signals. Two test signal [requencies 
are available; these are 120Hz and IkHz sinusoi<^l 
waveforms which have a frequency accuracy of 3 o. 
The typical voltage applied to the sample or current 
flowing thourh the sample is specified in Table 3-4 
for both test signal frequencies. A constant test 
voltage is supplied to the sample when measuring 
parallel parameters Lp, Cp and Rp. The constant 
current method is adopted for the measurement of 
Ls, Cs and Rs. The 50mV rms test voltage is avail- 
able only for Cp measurement. 

Note 

Voltage or current applied to sample 
is detailed in Table 1 -2 for the various 
devices under test. 



3-15. Measurement Range. The 4261 A has wide 
measurement ranges as shown in Table 3-5. Seven 
or eight ranges are available (dependmg upon meas- 
urement function) and the range is automatically se- 
lected for the sample value connected to the 4261A. 
Four or five ranges, however, are used for meas- 
urements in series and parallel equivalent circuit 
modes. When the CIRCUIT MODE is set to AUTO, 
the 4261A will automatically select the circuit mode, 
range over all the measurement ranges shadowed in 
Table 3-5, and measure the sample. An instruction 
card attached to the instrument also outlines all 
measurement ranges. 

3-16. Display. The 4261 A has two displays, the 
LCR display (left side) and the DISSIPATION FACTOR 
display (right side). The circuit mode indicator lamp 



Table 3-5. Measurement Ranges. 



CKT 

MODE 




RANGE 




FRE- 

QUENCY 


1 


2 


3 


4 


5 


6 


7 


8 


Lp 


120 Hz 
IkHz 








OOOOmH 
000. OmH 


00.00 H 
OOOOmH 


000.0 H 
00.00 H 


OOOOH 
000.0 H 




Ls 


120Hz 

IkHz 


0000 pH 
000,0 pH 


OO.OOraH 

OOOOpH 


000. OmH 
OO.OOmH 


OOOOmH 
000, OmH 


00.00 H 
OOOOmH 








Cp 


120Hz 

IkHz 


OOOOpF 
000. OpF 


OO.OOttF 

OOOOpF 


OOO.OciF 

OO.OOaF 


OOOOnP 
000. OnF 


00. OOpF 
OOOOnF 








Cs 


120Hz 

IkHz 








OOOOnF 
000. OnF 


OO.OOpF 

OOOOnF 


OOO.OpF 

OO.OOpf 


0000 pF 
OOO.OpF 


OO.OOmP 

OOOOMF 


Rp 


120Hz 

IkHz 








000012 

oooon 


OO.OOkSl 

00. oofca 


Q00,0kS2 

OQO.Okfl 


OOOOkS 

OOOOkQ 


OO.OOM52 

00.00Mi2 


Rs 


120Hz 

IkHz 


OOOQmn 

OOOtoiO 


00.0012 

00.0012 


000. 0S2 
000.012 


oooon 

OOOOfi 


00. ookn 
00. ookn 









Note: 0000 fiH indicates a range of 0001 pH to 1900pH (and similarly for F and Q). 
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Figure 3-5. Relationship of Dissipation to Series and Parallel Resistance. 
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Table 3-6 

is lit as assigned by the settings of FUNCTION and 
CIRCUIT MODE. The unit lamps light and are read 
in conjunction with the numerical LCR display to 
their left. The right side display is blanked during 
resistance measurement. Table 3-6 describes op- 
erator action to be taken when OUT OF RANGE lamp 
is lit, when the display is blanked, or when a minus 
display occurs. 

Note 

LCR display is meaningful even if D 
diaplay shows 1999 counts and OUT 
OF RANGE lamp lights. However, 
measurement error will increase in 
proportion to increase in D value. See 
Table 1-2 for details. 
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[CAUTION 

DISSIPATION FACTOR DISPLAY 
SOMETIMES RANDOMLY DISPLAYS 
A MEASUREMENT OR A BLANK 
CONDITION WHEN VALUE OF 
CAPACITANCE OR INDUCTANCE IS 
AROUND 80 COUNTS ON MINIMUM 
MEASUREABLE RANGE AT ANY 
PANEL CONTROL SETTING, 

3-17, Accuracy, Figure 3-6 is a graphic represen- 
tation of the accuracy specifications provided in 
Table 1-1. The horizontal axis for all curves is the 
reading of the 4261A in counts and the vertical axis 



Table 3-6. Annunciation Display Meanings. 



Display 


Indicated Condition 


Action 


OUT OF RANGE 


1. At least one of two displays exceeds 1999 
counts (in this case, at least one display 
shows 1999 counts). 


a. Set 4261 A to: 

CIRCUIT MODE: AUTO 
RANGE HOLD: OFF 

FREQUENCY; 120Hz 

b. Try changing FUNCTION 
to L, C or R. 




2. Measured value for Lp, Cs or Rp is less 
than about 80 counts. Both displays show 
1999 counts. In Rp mode, right display is 
always being blanked. 




3. Range is held to one not specified as a 
measurable range for parallel or series 
circuit modes. When this occurs, numer- 
als (only) of both displays are blanked. 
Decimal point is still lit. 




Display is blanked. 


1. Right display (only) is blanked during Rp or 
Rs measurement. 


Normal operation. 




2. Range is held to one not specified as meas- 
urable range for parallel or series circuit 
mode. OUT OF RANGE lamp is also lit. 


a. Set 4261A to: 

CIRCUIT MODE: AUTO 
RANGE HOLD: OFF 

FREQUENCY: 120Hz 

b. Check that FUNCTION 




3. Right display (only) is blanked when meas- 
ured value of inductance (Ls) or capaci- 
tance (Cp) is less than 80 counts. 




4. Right display (only) is blanked when Lp or 
Cs value exceeds 1999 counts. In this 
case, OUT OF RANGE lamp is lit. 




Minus {-) is displayed. 


1. Minus display sometimes occurs when 
sample having a value around zero is 
measured. 


Zero counts display is 
meaningful when minus (-) 
display repeatedly turns on 
and off. 




2. Sometimes a minus display occurs when a 
capacitor (or inductor) is measured in L 
(or C) FUNCTION. 


Change to correct 
FUNCTION. 




3. Offset adjust nient signal applied is too 
great (causes 'minus display). 


Readjust offset signal to 
proper magnitude. 
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TO DC BIAS 



DC POWER SUPPLY 





I o o o 

till 



! O O O 
I . I I t 



=1 CZJD [JCD Q 



FUNCTION Clfli::uiT MODE RANGE HOLD 
L c R uxTOPnnu^ off oh 

I ■ ' I 111 ' 'I r~~an 



EU»RO LCMH LraibH 




1. Remove shorting bar connections between high terminals and between low 
termmals (all terminals are now Isolated from each other). Connect 16061A 
Test Fixture to 4261 A UNKNOWN terminals. 



User constructed test fixture may also be connected as stray 
capacitance of test fixture connection can be compensated 
for by using C OFFSET signal from rear connector. Refer 
to Figure 3-10 for details. GUARD terminal is sometimes 
used in small capacitance measurements. Refer to para- 
graph 3-9 for details. 

2. Set 4261 A controls as follows 

FREQUENCY l20Hz or IkHz 

DC BIAS OFF 

Cp TEST SIG LEVEL IV 

TRIGGER INT 

FUNCTION L, C or R 

CIRCUIT MODE AUTO 

RANGE HOLD OFF 



n manual triggering is required, TRIGGER switch is set to 
EXT position and MANUAL button pushed and released to 
trigger measurement. In Cp mode, Cp TEST SIG LEVEL 
may be set to IV tor a more accurate measurement than that 
with 50mV test level. 



3. Push LINE to turn instrument ON. Check that trigger lamp turns on and off. 
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Figure 3-7. General Component Measurements (Sheet 1 of 2). 
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4. Connect sample to be measured (L, C or R) to Test Fixture. 

Note 

When OUT OF RANGE, minus (-) or blank display occurs, 
see Table 3-6 for solution. Measured values for semicon- 
ductor devices are sometimes unreliable when Cp TEST SIG 
LEVEL IS set to IV position. In these instances, follow 
Figure 3-8 for semiconductor device measurement. 

5. If internal DC bias is required, set DC BIAS switch to 1.5V, 2.2V 
or 6V. If not, OFF position should be selected. 

Note 

DC bias application may only be used for capacitance 
measurements. 

CAUTION I 

POSITIVE POLE OF ELECTROLYTIC CAPACITOR MUST 
BE CONNECTED TO HIGH TERMINALS AS PLUS BIAS 
VOLTAGE IS APPLIED TO HIGH TERMINALS WITH RE- 
SPECT TO LOW TERMINALS. 

Note 

An external bias voltage up to i-30V may be applied to EXT 
BIAS rear panel connector. Connect DC power supply to 
EXT BIAS connectors. Set DC BIAS switch to EXT. 



CAUTION 



EXTERNAL DC BIAS THROUGH EXT BIAS CONNECTOR 
MUST NEVER EXCEED +30V. 

6. Read measured value on display. Refer to Figure 3-6 for accuracy of reading. 

Note 

It IS usually best to set RANGE HOLD switch to ON when 
measuring multiple samples having almost the same value. 



Note 

Series resistance of electrolytic capacitors, inductors or 
transformers can be measured in Rs measurement mode. 
In these cases, the number of digits is sometimes reduced. 
On the other hand, resistance can, of course, be indirectly 
measured with the C L FUNCTION and calculated from one 
of the following equations: 

Rs = D wCs (Cs-D measurement) 

Rs = tuLs D <Ls-D measurement) 

Rs = tuLp - (Lp-D measurement) 



Figure 3-7. General Component Measurements (Sheet 2 of 2). 
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To DC BIAS To C OFFSET 




Base-collector junction capacitance of NPN transistor may 
be measured using the test setup shown in this figure (for 
example). 

1. Construct setup as shown above; 

Note 

Test leads or fixture may be user designed for this meas- 
urement. If external DC bias is not necessary or capaci- 
tance offset adjustment function is not needed, arrangement 
and procedures associated with these functions can be 
deleted from setup. 

2. Set 4261A controls as follows: 



FREQUENCY IkHz 

DC BIAS OFF 

Cp TEST SIG LEVEL 50mV 

TRIGGER INT 

FUNCTION C 

CIRCUIT MODE PARA 

RANGE HOLD OFF 



CAUTION 



CIRCUIT MODE SHOULD NOT BE SET TO AUTO OR SER. 

Cp TEST SIG LEVEL MUST BE IN 50mV. 

3. Push LINE to turn instrument ON. Verify that trigger lamp is turning on and oft. 

4. If necessary, apply DC bias voltage internally or externally at rear panel DC 
BIAS connectors. 



I CAUTION I 

NEVER APPLY AN EXTERNAL DC BIAS OVER +30V. 



Figure 3-8. Semiconductor Device Measurements (Sheet 1 of 2). 



■ 
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Figure 3-8 



Notes 

a. DC BIAS switch must be in EXT position during appli- 
cation of external DC BIAS at rear panel connectors. 

b. External dc bias source should be stable with low noise. 

5. Adjust capacitance offset adjustment pot (Co) for zero capacitance reading. 
See Figure 3-10 for details. 

6. Connect semiconductor device to test lead or to fixture. The following are 
examples of connections for the various parameters to be measured: 

Notes 

a. It IS Impossible to measure junction capacitance when bias 
current flows through sample. 



b. It is recommended that the device be connected directly to 
4261 A teiminals. If test cable is used, it should be shielded. 



c. Set TRIGGER sw'itch to EXT and use MANUAL switch for 
manual triggering. External trigger at rear panel connector 
may also be used. See Figure 3-11 for reference. It is re- 
commended that RANGE HOLD be set to ON when measuring 
multiple samples whose values are about the same. 

7. Read displayed values. Refer to Figure 3-6 for accuracy. 




Figure 3-8. Semiconductor Device Measurements (Sheet 2 of 2). 
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External DC Voltage Bias Circuits (30 



1. Connect external dc bias source as shown in diagram; 



C AUTION 



DO NOT APPLY DC VOLTAGE EXCEEDING 200 VOLTS. 
IF APPLIED, 426IA CIRCUITRY WILL BE DAMAGED. 



+E v'oltage is applied to Cx in figure. -E voltage can be 
applied to Cx in this figure. In this arrangement, the po- 
larity of Cx and Cl must be taken into consideration. 



DC POWER SUPPLY 




f7i»n «-CH MEtefl 

» c» o 
O I > > 



2T Hia Ll i£i. T«iccm 

‘czn DCZl O 



ruHCT13H CIHCIHT MODE MCI.I 





Cl E* 200 V 

C« Unknown capacitor 



CAUTION 



NEVER SHORT BETWEEN Hpoten AND LOW TERMINALS 
WHEN Rl IS SMALLER THAN IkD. IT IS BETTER TO 
MAKE SURE THAT UNKNOWN CAPACITOR IS NOT DE- 
FECTIVE BEFORE CONNECTING TO INSTRUMENT. 



Ripple or noise on external dc bias source should be as low 
as possible. The low frequency noise of bias source should 
be less than ImVrms for a Cp TEST SIG LEVEL of 50mV 
and 30mVrms for IV. 

!. Minimum values for Cl (dc blocking capacitor) and minimum values Rl are given in 
table below: 

Note 



Insulation resistance for Cx must be greater than a certain 

value. Refer to Table 3-7, page 3-23 of Unusual Operating Indications. 





120Hz 


lOOOpF 


lO.OOnF 


100. On F 


lOOOnF 


lO.OOpF 


Range 


IkHz 


100. OpF 


lOOOpF 


lO.OOnF 


100. On F 


lOOOnF 


Minimum 

Ci(F) 


120Hz 


0. OlpF 


O.ljuF 


IpF 


10/iF 


lOOpF 


IkHz 


O.OlpF 


O.OlpF 


0. 1/iF 


IpF 


lOpF 


Minimum R 


1 ini 


300kC 


100k« 


lOkSl 


IkD 


loon 



Figure 3-9. External DC Bias Circuits (Sheet 1 of 3). 
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DC withstand voltage for Cj capacitor must be greater than 
dc applied voltage E. Also observe polarity of capacitor 
Cl with respect to applied voltage. 

3. Set 4261A controls as follows: 

FUNCTION C 

CIRCUIT MODE PARA 

DC BIAS OFF 

Other controls any setting 

4. Read displayed value after allowing time for bias voltage to settle. Typical settling 
times are: 

120Hz: 6 to 7 seconds. 

IkHz 2 to 3 seconds. 

BIAS VOLTAGE SETTLING TIME 



■■ 










II 






II 






II 




■ 


1 


■ 


1 


■ 







Capacitance Reading (F) 

Note 

If Cl and R1 are larger than those given in table on Sheet 1 are 
connected, longer settling times are necessary . 



USING CURRENT BIAS (for inductors). 

1. Connect dc power supply as shown below; 

To DC BIAS + Connector 



DC AMMETER 




Figure 3-9. External DC Bias Circuits (Sheet 2 of 3). 
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Note 

DC power supply should be floated from ground. 

Note 

If cable between low terminals of 4261 A and power supply 
is relatively long, it should be shielded cable. The outer 
conductor is connected to GUARD terminal. 



2. Set 4261 A as follows; 



FREQUENCY . . 

DC BIAS 

FUNCTION 

CIRCUIT MODE 
RANGE HOLD . 



120Hz or IkHz 

EXT 

L 

PARA or SER 
ON 



Note 

First, set RANGE HOLD set to OFF and determine range 
by connecting sample with no dc bias current applied. Then 
set RANGE HOLD to ON, 



3. Recommended inductance ranges and maximum bias currents are; 



RANGE 


120Hz 


lOOOpH 


10. OOmH 


100. OmH 


lOOOmH 


lO.OOH 


100. OH 


IkHz 


100. OpH 


lOOOpH 


10. OOmH 


100. OmH 


lOOOmH 


lO.OOH 


CIRCUIT MODE 


SER 


PARA 


Maximum Bias 
Current 


52mA 


40mA 


13 mA 


52mA 


40mA 


13mA 



I CAUTION 

DC BIAS OVER +30 VOLTS MUST NOT BE APPLIED TO 
EXTERNAL DC BIAS INPUT CONNECTOR. 



Figure 3-9. External DC Bias Circuits (Sheet 3 of 3). 



is the number of error counts which are added toor 
subtracted from the readings. 

3-18, General Component Measurement. 

3-19. Figure 3-7 shows the operating procedures 
for measuring an L, C or R (inductance, capacitance 
or resistance) circuit component. Almost all dis- 
crete circuit components (inductors, capacitors or 
resistors) except for components having special 
shapes or dimensions can be measured w'lth this 
setup. Special components may be measured by 
using Test Leads 16062A and 16063A or by specially 
designed user built fixtures instead of 16061A Test 
Fixture. Although both external dc bias and capaci- 
tance offset adjustment can be used with the setup 
shown in Figure 3-7 by connecting a DC bias source 
and by using the C OFFSET signal, the two functions 
are not covered in this procedure. For these ap- 
plications refer to Figures 3-9 or 3-10. 



3-20. Semiconductor Device Measurement. 

3-21. The procedures for using the 4261 A semicon- 
ductor device measurement capabilities are des- 
cribed in Figure 3-8. For example, the junction 
(interterminal) capacitance of diodes, collector out- 
put capacitance of transistors, etc., can easily and 
accurately be measured (with and without dc bias). 

3-22. External DC Bias. 

3-23. A special biasing circuit using external volt- 
age or current bias, as needed for capacitor or in- 
ductor measurements, is illustrated in Figure 3-9. 
The figure shows sample circuitry appropriate to 
4261A applications. The biasing circuits avoid per- 
mitting dc current to flow into the 4261A as dc cur- 
rent increase the measurement error and because 
the excess current sometimes may cause damage to 
the instrument. When applying a dc voltage to capa- 
citors, be sure applied voltage does not exceed max- 
imum working voltage and that you are observing 
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Figure 3-10 




Procedure: 

1. Connect signal from C OFFSET connector through a variable capacitor Cc to 
4261A Low UNKNOWN terminals. 

Notes 



a. An air capacitor is recommended for capacitor (Cc). K un- 
available, other low loss capacitors may be used. Reading 
error for D display will be increased if a lossy capacitor is 
used. 



b. It IS recommended that connection between Cc and Low 
terminal be made with a shielded cable to eliminate the 
effects of noise. 

2. Adjust Cc so that a display ot 000 is obtained on LCR DISPLAY when no un- 
known capacitor is connected to UNKNOWN terminals. 

Notes 

a. Compensation for stray capacitance is 0 to lOOpF. 

Actual value of compensation realized depends upon method 
of connection and residual value of variable compensating 
capacitor (see Cc in above figure). Lowest actual compen- 
sating capacity achievable is typically on the order of a tew 
pico-farads. 

b. A display of -000 (minus) should be avoided when adjusting 
compensation. Adjust for 000 display. 



Figure 3-10. C OFFSET Adjustment Setup. 
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Paragraphs 3-24 to 3-34 

polarity of capacitor . Note that the external bias 
voltage is present at Hcur and Hpoten terminals. 

3-24. Bias Voltage Settling Time. When a measure- 
ment with dc bias voltage superposed is performed, 
it takes some time for voltage across sample to reach 
a certain percentage of applied (desired) voltage. 
Figure 3-9 shows time for dc bias voltage to reach 
more than 99% of applied voltage and for 4261A to 
display a stable value. If the bias voltage across 
sample is not given sufficient time to settle, the dis- 
played value may fluctuate or 1999 counts may be 
displayed and OUT OF RANGE lamp may tight. Read 
measured value after display settles. 

3-25. Offset Adjustments. 

3-26. One of the sophisticated capabilities of the 
4261A is its offset adjustment control which permits 
a direct, accurate display of actual measured value 
of sample by compensafing for stray capacitance. 
Figure 3-10 shows recommended offset adjustment 
circuit and adjustment reange for capacitance meas- 
urements. 

3-27. External Trigger Circuit. 

3-28. Figure3-ll illustrates an example of a trigger 
circuit device for triggering the 4261A externally 
via the external triggering connector on the 4261 A 
rear panel. In addition, both manual trigger (by 
manual pushbutton) and electronic trigger (by TTL 
level trigger circuit) are also useable. The unit is 
set for manual triggering by switching TRIGGER 
switch from ENT to EXT (manual) position. In the 
EXT trigger mode, the 4261A may be triggered by a 
TTL level signal that is transmitted from low (+0V) 
to high (4-5V) state by an external trigger circuit. 
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Since all trigger signals, both internal and external 
(BNC on rear panel), are parallel connected in the 
4261A, all triggers are always effective. 



3-30. Under some measurement conditions, the 
4261A LOR Meter may occasionally show a display 
or exhibit a phenomena seems to indicate that the 
4261A is faulty. These unusual displays and phe- 
nomena usually occur when the characteristics of the 
measured sample, residual impedance or stray con- 
ductance of the test fixture or test leads, and the 
measurement theory of the 4261 A accumulate to pro- 
duce these effects. Some of these conditions are in- 
herent in the 4261A measurement scheme but most 
are not. Be sure to refer to Table 3-7 whichoutlines 
these indications their causes and countermeasures. 



3-34. The 4261A option 001 outputs BCD L, C, R and 
D data, respectively, from two rear connectors in a 
parallel data scheme. In addition to L C R D infor- 
mation, equivalent circuit mode, range, frequency, 
annunciation, and polarity data are simultaneously 
outputted. Figure 3-12 lists data outputted through 
the connector. Since the data fromD DATA OUTPUT 
connector (when 4261A FUNCTION is set to R) has 




3-29. Operating Cautions. 



3-31. OPTIONAL OPERATION. 

3-32. Installation information for options 001, 002, 
003 and 101 is covered in Section II of this manual. 
Control signal timing and output data signal informa- 
tion with designators and pm connections for optional 
rear connectors are described in Section VIII (Serv- 
ice Sheet). 

3-33. BCD Parallel Data Output (Option 001). 
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Table 3-7. Unusual Operating Indications (Sheet 1 of 3). 



Indication: A. Same sample sometimes shows quite different values between PARA and 

SER CIRCUIT MODE measurements. B. The decimal point moves and measurement unit 
changes. A and/or B may occur in the following cases. 

Resistance of low loss inductor or capacitor being measured in R FUNCTION. 

Inductance of lossy inductor or capacitance for lossy capacitor being 
measured in L or C FUNCTION. 

What to do: A. Do not set CIRCUIT MODE to AUTO. Set CIRCUIT MODE to a PARA or 

SER setting that shows a valid display. B. Set TRIGGER to EXT, push MANUAL button, 
set RANGE HOLD to ON and set TRIGGER to INT. 

Indication : The displayed value fluctuates on minimum capacitance, maximum inductance 
or maximum resistance ranges in either PARA oi' SER circuit modes. Here are some of 
the reasons why this happens: 

A . A large size sample is being measured. 

B . A high voltage power line or similar exists near the 4261A. 

C . The 4261A and sample are connected together with relatively long, non-shielded 
cable. 

What to do: 

1. Enclose sample m metal case. Connect case electrically to 4261 A GUARD terminal 
as shown below: 

UNKNOWN 



GUARD Lcuh Lfoteh Hfotem H Cur 

DC Bins- DC 0103 + 




2. Use shielded cable for connection between sample and the instrument. Connect cable' 
shield to GUARD. For reference, see also Figure 3-8 (sheet 1) page 3-14. 
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Table 3-7. Unusual Operating Indications (Sheet 2 of 3). 

3, Indication : : When measuring a low impedance (small inductance, resistance or high capa- 
citance), measurement error is excessive. 



What to do: 



Cause of error 


Action 


1. Residual impedance (indue- 


Use test leads in four-terminal con- 


tance, capacitance or rests- 


figuration and measure. 


tance) of test leads during 




two terminal measurements. 


Twist current leads (Hciif and Lcur) 
together. Do the same with potential 


2. Mutual test lead induction 


leads (HpoTEuand Lpotem). 


between current leads (Hcur 




and Lcur) and potential leads 


Additional error is presented as 


(HpoTEKand Lpoten)- 


iv^LrCx X 100 ('■^) for C measure- 
ment, where 

tti = 2jrf 

f = test frequency 
Lr = residual inductance 
Cx = unknown capacitance 



4. Indication: Measurement error is excessive when high impedance (high inductance, 
small capacitance) is measured: 

W hat to do: 

Measurement Cause of error Action 

High Inductance Stray capacitance Use shielded cable for connection 

between High and Low between sample and 4261 A UNKNOWN 

leads. terminals. Connect outer conductor 

to GUARD terminal. 

Small Stray capacitance Measure stray capacitance and sub- 

Capacitance between High and Low tract it from measured value, 

leads. 

5. Indication: Excessive measurement error. 

What to do Cause A . Effect of Low terminal capacitance with respect to ground. 
Sometimes the measurement can not be performed when a relatively large capacitance 
betw’een Lpqten terminal and ground exists. Allowable magnitude fcn the stray capa- 
citance without additional error are; 

Measurement Allowable Stray 

Frequency Capacitance Magnitude 

120Hz lOOnF 

IkHz lOOOpF 

Cause B . Effect of High terminal capacitance with respect to ground. The stray capa- 
citance will reduce test signal level applied to the sample measured during capacitance 
measurement. This decrease in signal level will not produce an additional error even 
when measurement signal level is reduced to a third of its nominal level. It is neccessary, 
of course, that special care be taken to use the proper test signal level when a device is 
measured whose parameters may be affected by the test signal level. Display fluctua- 
tions may sometimes appear. 
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Table 3-7. Unusual Operating Indications (Sheet 3 of 3). 



6. Indication: When a sample (for example, an iron core inductor) is measured in AUTO of 
CIRCUIT MODE, the instrument repeats range selection and does not complete the meas- 
urement depending upon level of test current used. 

. What to do: Try to determine the range (test current level) that measures that sample 
properly by repeating ON and OFF RANGE HOLD operation several times. Must operate 
in Range HOLD mode for these cases. 

7. Indication: When a capacitor is measured with dc bias voltage applied, an abnormal dis- 
play occurs. 



What to do: There are limitations to the permissible insulation resistance of a capaci- 
tor measured with dc bias. See below: 



MODE 


RANGE 


Cp 


120Hz 


lOOOpF 


lO.OOnF 


100. OnF 


lOOOnF 


lO.OOpF 


IkHz 


100. OpF 


lOOOpF 


lO.OOnF 


100. OnF 


lOOOnF 


Cs 


120Hz 


lOOOnF 


lO.OOpF 


100. OpF 


lOOOpF 


10. OOmF 


IkHz 


100. OnF 


lOOOnF 


lO.OOpF 


100. OpF 


lOOOpF 


Permissible 
insulation 
resistance (Ri) 


22. 5M« 


2250kfi 


225kn 


22.5kD 


2250n 



Note: Ri given in above table is applicable for a dc bias of 30V. When the bias voltage is 
less than 30 V, Ri limit is RiVb/30 (fl) where Ri is value given in the table and Vb 
IS applied dc bias voltage. 



8. Indication: Internal resistance of a battery can not be measured. 

What to do: 

1. Connect sample battery (observe polarity)as illustrated below: 



UNKNOWN 

GUARD LCUH Lpoten HPOTEN H CUH 

DC Bins- OCB1AS + 




2. Batteries up to 30V are measui’ed under no load conditions. 

3. If battery voltage exceeds 4V, set DC BIAS to EXT and disconnect shorting 
bar from EXT DC BIAS connectors on rear panel. 

4. Since the internal resistance of a battery is relatively very low, use the four- 
terminal measurement configuration. 
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no meaning, this connector should not be used. Fig- 
ure 3-13 IS the printer print format with the meaning 
of printed data shown. Here is an example of how to 
read the printed output: 



option 002 is the same as foi a standard 4261A except 
for connections to the external device. Information 
for external device (e.g. printer) operation can be 
obtained from the operating and service manual. 



024 + 00 1200 




Number of counts: 
Not used 



1200 - 



Polarity, Plus (+) 
Annunciation: None 
Frequency: IkHz 

Range: lOOOpF range 

Circuit Mode: Cp 



1200pF 



3-37. Remote Control OPT. 003. 

3-38. All the front panel controls except for DC 
BIAS can be remotely selected by control signals 
through the rear connector of an option 003 instru- 
ment. Remote control devices should be designed by 
the 4261A user since a specially designed controller 
from HP for the 4261A is not available. Information 
needed for controller design is presented in Figure 
3-17. This includes pin locations, control signals 
and timing diagram. Controller design should in- 
clude the following considerations: 



Figure 3-14 shows connections between the 4261A 
option 001 and HP devices. Model 4261 A operation 
with option 001 follows standard operations des- 
cribed in Figure 3-7 and 3-8 except for connection 
of external devices. Operating information for HP 
printers is covered in the respective operating and 
service manuals. 



3-35. Parameter Serial Data Output (OPT. 002). 

3-36. The 4261A option 002 is capabte of outputting 
three kinds of data selectable by switching the inter- 
nal slide switch mounted on the option board (see 
Figure 3-15). The first form (LCR mode) for data 
output IS to continuously output inductance, capaci- 
tance or resistance values. The second (LCR & D 
mode), it to output inductance, capacitance or resis- 
tance and dissipation factor data alternately through 
one rear connector. The third form (D mode) is 
dissipation factor only continuously outputted from 
4261 A connector. In resistance measurements, the 
first LCR mode should be selected because 4261A 
dissipation factor m resistance measurements is 
meaningless. Printout format for Option 002 through 
one connector is the same as that for 4261A option 
001 (refer to Figure 3-13). The connections between 
the option 002 and the external devices which are HP 
printers (in this case) are shown in Figure 3-16. 
Operating procedure for an instrument equipped with 



1. REM signal must be always at low level during 
remote control. If not, remote control func- 
tions will not occur. 

2. EXE signal triggers the 4261A when its state 
ch anges from low to high level. Pulse width 
of EXE must be greater than 20 ps. 

3. Remote control settings for the 4261A from 
remote controller should not be changed during 
a 4261A measurement cycle. If changed during 
measurement cycle, the measured values will 
not be reliable because of operational error in 
the 4261A. 



3-41. OPERATOR MAINTENANCE. 

3-42. Fuse Replacement. 

3-43. The main ac line fuse is located at the rear 
of the instrument next to the line cord jack. The ac 
line cord must be removed to gain access to the fuse 



■ — ~--.-__.__jmiA FUNCTION Setting 
Rear Connector 


L 


C 


R 


LCR DATA OUTPUT 


Inductance Value 
Polarity 

Annunciation Test 


Capacitance Value 
Polarity 

Annunciation Test 


Resistance Value 
Polarity 

Annunciation 'Test 






Frequency 


Frequency 


Frequency 






Range 


Range 


Range 




Function, CKT Mode 


Function CKT Mode 


Function CKT Mode 


D DATA OUTPUT 


D Value 
Polarity 

Annunciation Test 


D Value 
Polarity 


1999 

Polarity 

Annunc iat ion /' T e st 
Frequenc y 
Function CKT Mode 






Frequency 
Function/CKT Mode 


Frequency 
Function CKT Mode 


- ^ 
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Figure 3-12. Data Outputted by Option 001. 
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Figure 3-13 



(I) PIN La::ATIONS (LCR data output, D data OUTPUT) 



T T T T 



§ i ioo'oO~Q 

5 5 5 1 1 1 ,n 




T3 U O H W *a 

§ z 3 a § I 

2 E 3 u 2 "y 

ta P-. T- n o. 



(II) PRINTOUT FORMAT 

Nomenclature 

of Data 4261A 

(Column No. ) 

Displayed ! 

L C R/D : 

Value ; 

(1 thru 4) ‘ 



4261A Display 



O I] Q O O 6 O 

L. ti h iM 1- Ld >H 

o o u o o o o 



I i i J I J \ J 1 

,*=, M O o := o q 



O' Column 
Number 



I €) © M C-) © © 0 

I TIMING DIAGRAM 



Character 

Printed 



OPTION OOl 
EKTEPNAL ENCODE 
from esternul device 
FLAG 

to external device 
INHIBIT 

from externol device 



OPTION 002 
EXTERNAL ENCODE 
from external device 
FLAG 

to external device 
INHIBIT 

from exiernol device 



Measurement 

cycle 



Data transfer/ storage 
cycle 



Measurement LCR data D data transfer 
cycle transfer.' storage 'storoge cycle 

cycle 



Nomenclature 


426iA 


Full Scale Display 


(Column No. ) 


L 


C 


R 


Range * 


iOO . 0(1H 


100 OpF 


1000 mn 


(91 


1000 4H 


1000 pF 


10 oon 




lO.OOmH 


lO.OOnF 


100. on 




100. OmH 


100, OnF 


1000 n 




1000 mH 


1000 nF 


10 ookn 




10. OOH 


lO.OOpF 


lOO.Okll 




100.. OH 


100. OpF 


1000 kSl 




1000 H 


1000 ^iF 


10..00Mfi 






lO.OOmF 





Character 

Printed 





* Range character for dissipation factor is always 
"O’* (zero). 



Character 

Printed 



Figure 3-13. Printout Format and Data Code Meanings. 
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compartment. The fuse may be removed by pulling 
FUSE PULL Lever inside the fuse compartment. For 
100 or 120 Vac supply source, use a 500mA fuse and 
tor a 220 or 240Vac supply source, use a 250mA line 
fuse, 

I CAUTIOtT 

BE SURE THAT ONLY FUSES OF 
SPECIFIED TYPE (NORMAL BLOW, 

TIME DELAY, ETC. LAND REQUIRED 
RATED CURRENT ARE USED FOR 
REPLACEMENT THE USE OF FUSES 
AND THE SHORT CIRCUITING OF 
FUSE HOLDERS MUST BE AVOIDED. 



3-44. Foot and Stand Replacement. 

3-45. The 4261A has four molded feet and two tilt 
stands for stable bench mounting. If a foot is cracked 
or the stand is bent, replace wrth new part. See 
instructions in Figure 3-18. 

3-46. Instruction Card Replacement. 

3-47. If the "pull-out’' Instructron Card installed 
along the lower right front edge of the instrument 
requires replacement, proceed as follows (see Fig- 
ure 3-19): 

a. Remove the four feet from bottom cover. 



Note +8421 position must be selected. 



+ 8421/- 8421 
SWITCH 




(A) 



HP 5150 A 2 X OPT. 002 




(B) 



Figure 3-14. 4261A Connections to HP Printers. 
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b. Remove bottom cover by removing screw at 
rear and sliding cover to rear. 

c. Remove button stopper from instruction card. 

d. Pull card from fronf panel. 

e. Insert new card into front panel slot. 

f. Attach button stopper . 

g. Replace bottom cover and feet. 

Figure 3-15. Option 002 Data Selection Switch. 
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c 's -a « 



ij u u u u o 



FUNCTION 



High High 



Low Low 



High I Low 



PIN 



CIRCUIT 


pm 


MODE 


3 


4 


AUTO 


* 


High 


PARALLEL 


il9 


Low 


SERIES 




Low 


n 





Low Low Low 



High Low Low Low 



Low High Low Low 



High High Low 



Low High Low 



High Low High Low 



Low High High Low 



High High High Lowi 



High 



\ FUNCTION 



FREQUENCY \ 



120H 



IkHz 



120Hz 



IkHa 



i20Hz 



IkHz 



l20Hz 



120HS 



IkHz 



120Hz 



kHz 



120Hz 



IkHz 



FREQUENCY 



120Hz 



Full Scale Measurement Range 



1000 fiH 



100.0(iH 



10 OOmH 



1000 |UH 



100. OmH 
10 OOmH 



1000 mH 



100. OmH 



10. OOH 



1000 mH 



100. OH 



10. OOH 



1000 H 



100. OH 



1000 H 



100 OH 



TEST SIG LEVEL 


pm 


9 


50mV 


High 


1 V 


Low 



C 


R 


1000 pF 


1000 mil 


100. OpF 




10. OOnF 


10. OOfI 


1000 pF 


100. OnF 


100 


10 OOnF 


1000 nF 


1000 n 


100. OnF 


10, OOpF 


10 . ookn 


1000 nF 


100. OpF 


100. okn 


lO.OOpF 


1000 pF 


1000 kn 


100. OpF 


lO.OOmF 


10. OOMfl 


1000 pF 


1000 pF-lO.OOmF 


1000 mQ-10,O0MR 


100. OpF-1000 pF 





Note: High IS TTL High level ( >2.0V( anil Low is TTL Low level ( cO 8V|. 
♦ Either logic state can be selected. 



Figure 3-17. Option 003 Remote Control (Sheet 1 of 
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TIMING DIAGRAM 



EX.E 

to 4261 A 






to 4261 A L 



from 4261 A (_ 



1 2ms 

r 



1 4261 A Measurement Cycle 



I 4261A Measurement Cycle 



4261A IS remotely 
triggered by EXE 
positive going edge 



Leading edge from 
426 1 A signals 
measurement 
complete 



Note: Pulse width of Flag signal (FLAG) from 4261 A is 
approximately 1. 2ms wide. 



Figure 3-17. Option 003 Remote Control (Sheet 2 of 2) 




Figure 3-18. Foot Stand Replacement. 
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Figure 3-19. Instruction Card Replacement 



3-48. Special Modifications 

3-49. Two special functions may be added to the 
Model 4261A by changing the internal connections on 
a PC board which are easily done. These two func- 
tions are "Dissipation Factor Display Blanking" and 
"Local Triggering for Opt. 003". The following 
paragraphs describe the functions including modifi- 
cation procedures. 

3-50. Dissipation Factor Display Blanking. 

3-51. The Dissipation factor measurement can be 
deleted from C-D or L-D measurement modes by 
shorting two points (through holes) together on the 
A8 (04261-77108) board. This modification maybe 
performed when D measurement and D display is not 
needed. This permits the measurement time to be 
decreased by 80 milliseconds (minimum at IkHz) or 
220 milliseconds (minimum at 120Hz). Modification 
procedure for deleting Dissipation Factor measure- 
ment follows: 

1. Turn 4261A LINE to OFF. 

2. Remove top cover from the unit. 

3. Take out A8 board (04261-77108), 

4. Short the two PC board points labelled "Wl" 
and located at the left top of A8 board to- 
gether (see parts locations in service sheet 
No. 8). 



CAUTION 

BE CAREFUL NOT TO SHORT AD- 
JACENT PC BOARD CIRCUIT PAT- 
TERNS TOGETHER. 

5. Reinstall A8 board and instrument cover. 

3-52. Local Triggering for OPT. 003. 

3-53. The 4261A can normally only be triggered by 
an external control device when equipped with an 
option 003. This modification enables local trigger 
of the option 003 unit from front panel without using 
an external device. The procedure to add this func- 
tion is given below: 

1. Turn 4261A LINE to OFF. 

2. Remove top cover from the unit. 

3. Take out A8 board (04261 -77108 ). 

4. Short together two PC board points labelled 
"W2" and located at left bottom of A8 board. 
(See part locations in service sheet No. 8). 

CAUTION 

BE CAREFUL NOT TO SHORT AD- 
JACENT PC BOARD CIRCUIT PAT- 
TERNS TOGETHER. 

5. Reinstall A8 board and instrument cover. 
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SECTION IV 

PERFORMANCE TESTS 



4-1. INTRODUCTION. 

4-2. This section provides the check procedures 
that verifies the 4261A specifications listed in Table 
1-1. All tests can be performed without access to 
the interior of the instrument. A simpler operation- 
al test is presented in Section III under Operating 
Check (paragraph 3-5). The performance test pro- 
cedures in this section can also be used to do the 
incoming inspection of the instrument and to verify 
whether the instrument meets its specified per- 
formance after troubleshooting or making adjust- 
ments. If specifications are found to be out of 
limits, check that controls are properly set, and 
then proceed to adjustments or troubleshooting. 

Note 

Allow a 15-niinute warm-up and stabi- 
lization period before conducting any 
performance test. 



4-3. EQUIPMENT REQUIRED. 

4-4, Equipment required for the performance tests 
is listed in the Recommended Test Equipment table 
in Section I. Any equipment whose characteristics 
equal the critical specifications given in the table 
may be substituted for the recommended model(s), 

Accuracy checks in this section use standard LCR 
components as the samples to be connected to the 4261A. 
HP Model 163B1A DUT box, can be utilised for this purpose. 
HP 16361 A is a DUT (device under test) box from which any 
desired component can be selected and connected to the 
4261A through cables by use of a rotary switch. If HP 



16 361 A is unavailable, use the discrete components 
recommended in Table 4-1 (See note in paragraph 4-10). 



Note 

All the components used as standards 
should be calibrated by an instrument 
whose specifications are traceable to 
NBS, PTB, LNE, NPL, NRC, JEMIC, 
or equivalent standards group; or all 
components should be calibrated di- 
rectly by an authorized calibration or- 
ganization such as NBS. The calibra- 
tion cycle should be determined by the 
stability specification for each com- 
ponent. 



4-5. TEST RECORD. 

4-6. Results of the performance tests may be tabu- 
lated on the Test Record at the end of these proce- 
dures. The Test Record lists all the tested specifi- 
cations and their acceptable limits. Test results 
recorded at incoming inspection can be used for 
comparison in periodic maintenance and trouble- 
shooting and after repairs or adjustments. 



4-7. CALIBRATION CYCLE. 

4-8. This instrument requires periodic verification 
of performance. Depending on the use and environ- 
mental conditions, the instrument should be checked 
with the following performance tests at least once 
every year. To maximize the "up time" of the in- 
strument, the recommended preventive maintenance 
frequency for the 42 61 A is twice a year. 
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Table 4-1. Recommended Components for Accuracy Checks, 



HP Part Number 



0160-0336 

0160-3766 

0160-0408 

0160-4113 

0160-3645 

0160-3563 



Component 


Capacitor: 




lOOpF 

lOOOpF 

lOnF 

lOOnF 

lOOOnF 

lOpF 

lOOOpF 

lOmF 


Resistor; 




lkl2 

lOkn 

lookn 

10M12 


Inductor; 




lOOmH 


Dissipation Factor: 

lOOOnF in parallel with 887S1 
(D^ 1.50 at 120Hz) 
lOOnF in parallel with 88712 
(D~l. 79 at IkHz) 




0698-3491 

0698-6360 

0698-4158 

0698-8194 



0160-3645 

0698-4464 

0160-1571 

0698-4464 



Alternate Source 



HP Model 4440B 



SOSHIN 

TM-520C 



GR Type 
1433-Y 



GR Type 1482- L 




PERFORMANCE TESTS 



4-9. MEASUREMENT FREQUENCY TEST. 

SPECIFICATION: 



Measurement Frequencies: 120Hz ±3'^i. 

IkHz ±3'^i. 



DESCRIPTION; 



This test verifies the accuracy of the measurement frequencies that are applied to 
sample connected to the 4261A. 



4261 A 

on 



s 'cm m o 

i i"' ! '5=5' 'cri 



Frequency Counter 



□ □□□ □□□□ r, 



C" <Q> Pi 
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Figure 4-1. Measurement Frequency Test Setup. 
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PERFORMANCE TESTS 

EQUIPMENT: 

Frequency Counter HP 5300A w5306A 

PROCEDURE: 

1. Connect frequency counter to the 4261A UNKNOWN terminals as shown in Figure 4-1. 

2. Set range of frequency counter as appropriate for measuring 4261A test frequencies 
of 120Hz and IkHz. 

3. Read display output of frequency counter when 4261A FREQUENCY is set to 120Hz 
or IkHz. 

4. Frequency readouts must be within the following limits (record measured frequency 
in table below as the data is used in paragraph 4-12): 



FREQUENCY 


Test Limit 


Counter Readout 


120Hz 


116. 4 - 123. 6Hz 




IkHz 


970 - 1030Hz 





Note 



Test limits in table above do not take into account reading 
error caused by measurement error in test equipment. 

5. If this test can not be met, refer to troubleshooting in Section VIII 



4-10. CAPACITANCE AND DISSIPATION FACTOR ACCURACY TEST. 

Note 

If the following tests satisfy the accuracy specifications, 
all the accuracy specifications listed in Table 1-1 are 
guaranteed. 

(I) Capacitance and Dissipation Factor Accuracy 




] VALID RANGE 






NON-APPUCABLE 
RANGE FOR 
LISTED VALUE 
OF STANDARD 



Tests for dissipation factor accuracy with above capacitance 
standards should be done at the same time as capacitance 
tests. 



Check all parallal (PARA) mode ranges. It is sufficient to 
check any one range in series (SER) mode. 
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PERFORMANCE TESTS 



(II) Resistance Accuracy 

Resistance accuracy has only to be proved for one resistor 
of about full scale value on any one range to verify specifi- 
cations for both 120Hz and IkHz. 



(in) Inductance Accuracy 

Inductance accuracy has only to be proved for one inductor 
of about full scale value on any one range to verify specifi- 
cations for both 120Hz and IkHz. 



(rV) Dissipation Factor Accuracy 

Dissipation factor accuracy for one D standard which has a 
D value of approx. 1. 8 need only be proved to guarantee D 
accuracy. 

Test items, except for those listed above, are also included 
in the performance test items outlined in paragraphs 4-10 
thru 4-13. 

Tests, other than those listed above, can not be made unless 
the test components to perform such tests are available. 



DESCRIPTION: 

This test checks capacitance and dissipation factor measurement accuracies for zero 
and full scale displays at two test frequencies and at two signal levels. This test is 
made by connecting a stable capacitor more accurate than the 42 61 A to the instrument 
and reading the display to verify that the 4261A meets its measurement accuracy spec- 
ifications. Check all ranges in Cp mode and one range in Cs mode at both 120Hz and 
IkHz frequencies to guarantee C and D measurement accuracies since all variable 
elements (range resistors and detecting phases) needed for C and D measurements 
are thus checked. In this test, almost all ranges, from minimum through maximum 
ranges, are being verified. 



(A) 




(B) 



Note: Either setup can be used. 

Figure 4-2. Capacitance Accuracy Test Setup. 



4-4 





Model 42 61 A 



Section IV 



PERFORMANCE TESTS 



SPECIFICATIONS: 



C-D MEASUREMENT 



R ange 


C 


l20Hz 

IkHi 


lOOOpF 
too. OpF 


10 OOiiF lOU UiiF 

lOOOpF 10 OOiiF 


lOOOiiF 
lOtt. OnF 


10 OOpF 
lOOOnF 


100 OpF 
10„ 00/iF 


lOOOpF 
100 OpF 


lO.OOmF 
1000 |lF 


D 


0 OOl to 1. 900, 1 1 aiige, • omnioii to all C ranges 


C 

Accui acy 

■'1 
♦ T 


-o- 


0 2% + 1 count + 0 2|il' 


(Test signal level 1 Vi 


0.5% 

3 counts 


0. 3% + 2 counts 


(Test signal lei el 50mVI 


HHM- 




i:i„ 3‘-() h 2 counts 


0- 5% e 
2c ounts 


I'o + 

2c ounts ♦ 3 


AUTO 


Same as — j ^ Mude 


Same a^ — -Wy— Mode 


D 

Act-uracy 

* 1 


-o- 


0,,2‘d + |2 f 100 Cx| counts 


(Test signal level IV'') 




0.. 3'^ + (2 + 1000 C5 ) counts 


(Test signal level, 5(lmVI 


HHM- 




0- 3^ c (2 + C.'i 500) i: ounts 


i% + I'i + 
C>: 50i:i) 
counts 


AUTO 


Same as — j |— Mude 


Same as — VW Mode 



*1., ± of reading- + counts +ii C> is capacitance le.idout in counts 
■♦2 C accuracies are applicable onlv' when D value is less than 1, 901 See Table 1-2 
for C accuraLies when D is more than 1. 900 
*2.. 5'^ + 2 counts at IkHc- 

Accuracy applies over a femperature range of 23"C ±5"C lat 0“C to 55“C, eirnr doubles) 



EQUIPMENT: 



Test FLxture or Leads HP 16061 A 

OUT Box HP 16361A 



Note 

User built test fixture or DUT box may be used instead of 
those HP provides. If user supplied, the residual imped- 
ance and stray capacitance of the fLxture and box must be 
taken into account. 
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PERFORMANCE TESTS 



PROCEDURE: 



1. Connect test fixture or leads to 4261A UNKNOWN terminals. If DUT box is avail- 
able, connect it to 4261 A. 

2. Set 4261A FUNCTION to C, RANGE HOLD to OFF and DC BIAS to OFF. 

3. Confirm that the following table is satisfied when the measurements are made by 
changing FREQUENCY, CIRCUIT MODE, Cp TEST SIG LEVEL and DUT as given 
in table below. Record capacitance and dissipation factor readings in blank spaces 
provided in table. 




CIRCUIT 

MODE 


SIGNAL 

LEVEL 




50mV 


PARA 






IV 


S0R 


IV 




“aCmV 




! 

1 

IV 


SER 


IV 





C .. V- 


C. V.. 


±5 counts 


±5 counts 


^t4 counts) 


it4 counts) 



c„ v„ 

±12 counts 
(±7 counts! 




C.V 


C.V. 


±5 counts 


±5 counts 


tt3 counts) 


(t3 counts) 




C. V C.V.. C-V, C..V 
±4 counts ±3 counts ±3 counts ±3 counts 
tt3 counts! tt3 counts) (t3 counts) M counts) 




C.V 


C. V 


C V 


C„ V. 


±3 counts 


±5 counts 


±5 counts 


±5 counts 


(±3 counts) 


(i4 counts) 


<it4 counts) 


(t4 counts) 





♦C V = Calibrated Value of Standard Component 



Test limits in parenthases are those for dissipation 
factor measurement values. 



Error caused by stability of standard component is not taken 
into account for test limits in table above. 



If tests fail, proceed to Section V AEWUSTMENTS or Section VEH SERVICE. 
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PERFORMANCE TESTS 

4-11. RESISTANCE ACCURACY TEST. 

SPECIFICATION: 



R MEASUREMENT 



R AIJGE 


I2imz or 
IfcHi 


looomn lo.oon loo.oe 


lOOOi'; 


10.. OOfcil 


100 , Okn lOOOkO 10 , OOMO 


R 

Accuracy 


-CD- 




0 .. + 2 c ounts 




0. 2'p + 2 counts 




AUTO 


Same as 


Same as Mode 



*1 ± of residing + cnuntsi,, 

Ai curai y arplie^ oiw a temperature range ol 23“C ±5“C (at 0"C to 55"C, error doublesl. 



DESCRIPTION: 

This test verifies that resistance measurement accuracies for 4261A tested meets 
the specifications listed above. Standard resistors (listed in table 4-1) are used 
to check the accuracies. The DUT box (HPlfi;'i61 a) can also be utilized. Although R 
measurement accuracies are actually guaranteed when C measurement accuracies 
meet the specifications, almost all ranges in Rp mode are checked in this test. 




EQUIPMENT: 



Figure 4-3. Resistance Accuracy Test Setup. 



Test Fixture or Leads HP 16061A 

DUT Box HP 163 61 A 



Note 

User built fixture/leads or DUT box can be used. If user 
supplied, the residual resistance must be considered. 



PROCEDURE: 

1. Connect test fixture or leads to 4261 A UNKNOWN terminals. If DUT box is avail- 
able, connect it to 4261A. 

2. Set 4261A FUNCTION to R, CIRCUIT MODE to PARA, and FREQUENCY to IkHz. 
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PERFORMANCE TESTS 



3. Check that the resistance measurement accuracies meet specifications according to 
table below; 

C. V. = Calibrated Value of Standard Component 



DUT 


Ikfi 


lOkfi 


lOOkD 


lOMfl 


Test Limits 


C. V, 

±5 counts 


C. V. 

±5 counts 


C. V. 

±5 counts 


C. V. 

±5 counts 


R Readout 











Note 



Error caused by stability of standard component is not taken 
into account for test limits in table above. 

Note 

If this test fails, go to Section V or Section VIII for the troubleshooting. 



4-12. DISSIPATION FACTOR CONFIRMATION CHECK 

SPECIFICATIONS: 



C-D MEASUREMENT 



Ranpe 




120Hz 

IkHz 


looopr 
100 OpF 


10.. OOiiF too. Out 
lOOOpF 10 OOnF 


lOOOuF 
100 OnF 


IO.OOmF 
1000 If F 


luo. OpF 1GOO/,|F 
Ul„OOpF 100,.0/iF 


10.. OOniF 
iOOOpF 


D 


0-001 to 1 900, 1 rang-c, common to ail C langes 




D 

Ai cui acy 
>■1 




0. 2 ' 0 + (2 + 100 C:i ( counts 


(Test signal le-i.-el 1 V 1 




0.. 3*^1 F (2 + 1000 Cx) counts 


(Test signal level SOiiil’’) 


HHM- 




— 
0_ 3'ici F (2 + Cx/500> counts 


F (5 + 

C If '5001 
counts 


AUTO 


Same as Mode 


Same as — | |-y/v— M 


ode 



*1 ± t% ot reading + counts f ai Cx is capacitance teadout in counts. 

Accuracy applies over a temperature range of 2J"C ±5"C (at 0‘C to 55“C, error doutilesi,. 



L-D MEASUREMENT 



Range 


L 


120Hz 

IkHz 


tOOOpH 10 OOinH 100 OmH 

100 OpH lOOOpH 10 OOmH 


lOOOmH 
lOO OrriH 


10 OtlH 
lOOOmH 


100.0H lOOOH 

lO.OOH 100, OH 


D 


0 Oni to 1 900, 1 range, common to all L ranges 




D 

Ac( uracy 
♦1 


O 




0., 37, + (3 + H '5001 
counts 


counts 


-'TJfP-Wr 


0 2 'll F (3 + 200 laAl counts 




AUTO 


Same as — Mode 


Same as Mode 



*1,, ± l‘a ot reading r counts), M: rs inductance readout rn counts,. 
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PERFORMANCE TESTS 



DESCRIPTION: 

This test verifies that a tested 4261A satisfies dissipation factor measurement accuracies. 
Only one Dissipation Factor (D = 1. 8) is checked for both l20Hz and IkHz in this check 
because only one detecting phase needs to be checked. All other factors influencing D 
accuracy were checked in paragraphs 4-10 and 4-11. 




(B) 



irtn a — i cm 






Note: Either setup can be used- 



Figure 4-4. Dissipation Factor Cheek Setups. 



EQUIPMENT: 



Test Fixture or Leads . , HP 16061 A 

DUT Box HP 16361 a 



Note 

HP 16361 A DUT Box is equipped with D standards (D = l.8) 
calibrated at IkHz frequency. For the test at 120Hz frequency or 
if DUT box is not available, it is recommended that the following 
DUTs be used as D standards: 



DUT 


Freq 


Values of components 


Calculated D 


Tolerance* 


C 


l20Hz 


C :1000nF(HPP/N 0160 3645) 
R : 8870 <HP P/N 0698-4464 ) 


1.495 


to 030 


IkHz 


C : lOOnF (HP P/N 0160-1571 ) 
R 8870 (HP P/N 0698-4464) 


1 794 


to 036 


R 



* After talibratmg capacitance C to within 0 1'^ and resistance 
R to within 0 02%, the dissipation factor tolerance is ±0 002 
for each DUT 



PROCEDURE: 



Note 



[f HP 16361A IS available and connected to 4261A, perform 
procedure A. If not, do procedure B. 



Procedure A; 



1. Connect HP DUT Box 16361 A to 4261 A. 



3. 



Set 42 61 A FUNCTION to C. 

Check D accuracies according to following table; 
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FREQ 


CtRCUIT 

MODE 


Cp TEST 
SfG LEVEL 


D Test Limits 


D Reading 


IkHz 


PARA 


50mV 


Calibrated Value - X ± 8 counts 




IV 


Calibrated Value X ± 6 counts 




SER 


IV 


Calibrated Value • X ± 8 counts 





Note 

Error caused by stability of standard component is not taken 
into account for test limits in table above,. 



Procedure B: 

1. Set 4261A FUNCTION to C and CIRCUIT MODE to PARA. 

2. Connect D standard recommended in EQUIPMENT on page 4-9. 



3. Check D accuracies according to following table. 



FREQ 


Cp TEST 
SIG LEVEL 


D Test Limits 


D Reading 


120Hz 


50mV 


Calibrated Value - X ± 9 counts 




IV 


Calibrated Value - X ± 6 counts 




IkHz 


50mV 


Calibrated Value *X ± 9 counts 




IV 


Calibrated Value -X ± 6 counts 





Note: X in above table is produced by test frequency error and may be determined from 
the following equations; 



120Hz : 



X = 



fx 

120 



IkHz 



.X = 



fx 

1000 



where fx is measured frequency from paragraph 4-9. 



Note 

Error caused by stability of standard component is not taken 
into account for test limits in table above. If the test fails, 
refer to Section Vm Service. 
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4-13. INDUCTANCE ACCURACY TEST. 

SPECIFICATIONS: 

L-D MEASUREMENT 



RANGE 


120H2 

IkHz 


lOOOfjH lO.OOmH 100. OmH 

100 0|iH 1000/jih lO.OOmH 


lOOOraH 
100. OmH 


10 OOH 
lOOOmH 


100 OH lOOOH 

10 . OOH 100. OH 


L 

Accuracy 

*1 


o 




0 3% + 2 counts 


1% + 2 counts 


-’TOP-Wr 


0.2% 2 counts + 0 2 pH 




AUTO 


Same as Mode 


Same as Mode 



*1 ± of reading + counts). 

Accuracy applies over temperature range of 23“C t5"C (at <rc to 55“C, error doubles! 



DESCRIPTION: 

This test verifies that the inductance measurement accuracy satisfies the specifications 
listed above. L accuracy is proved to meet the specification when the results obtained 
in the accuracy checks of paragraphs 4-9 through 4-12 satisfies the specifications. 

This test is performed to confirm the L accuracy specification. 




(B) 



Figure 4-5. Inductance Accuracy Test Setups, 



EQUIPMENT; 



Test Fixture or Leads HP 16061A 

BUT Box HP 1636 1 A 

Note 

User built test fixture/leads or BUT box must take re- 
sidual impedance into consideration. 



PROCEBURE: 

1. Connect Test Fixture or Leads to 4261A UNKNOWN terminals. If BUT box is avail- 
able, connect it to the unit instead. 

2. Set 4261A FUNCTION to L and Cp TEST SIG LEVEL to IV. 
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3. Connect lOOniH inductor. 

4. Confirm that L accuracy is within the test limits shown in table below; 

Note 



Test limits below are given for lOOmH inductance measure- 
ment. If another inductance value is measured, refer to 
SPECIFICATIONS above. 



FREQ 


CIRCUIT 

MODE 


Test Limits 


L Readout 


120Hz 


PARA 


Calibrated Value ± 3 counts 




SER 


Calibrated Value ± 3 counts 




Ik Hz 


PARA 


Calibrated Value ± 5 counts 




SER 


Calibrated Value ± 4 counts 





Note: Error caused by stability of standard component is not taken into 
account for test limits m table above. If this test fails, refer to Section 
Vni Service. 



4-14. INTERNAL DC BIAS SOURCE TEST. 

SPECIFICATIONS: 

DC bias. Internal Source: 1. 5V ± 5 %, 2. 2V ± 5 %, 6V ±5*^ 

DESCRIPTION: 

This test verifies that the internal dc bias source will apply the specified bias values to 
the device under test. 



DC Voltmeter 

©I 

□ □□□ □□□□ 

. 



Figure 4-6. Internal DC Bias Source Test Setup. 




4261 A 



1 DH 


4jaiA ICn METER 




O 








— 

1 ■ 1 nrij Q 






1" ii "1 fr^ ci 


-ocibdx) 


1 ° 


1 


1 

- \ / 



EQUIPMENT; 

DC Voltmeter HP 5300A w 5306A 

PROCEDURE: 

1. Connect DC Voltmeter to 4261A UNKNOWN terminals as shown in Figure 4-6. 

2. Set 4261A controls as follows; 

FUNCTION C 

CIRCUIT MODE PARA 

Other Controls any position 

Note 

Do not connect anything to UNKNOWN terminals. 
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3. Test limits are shown below. Read dc voltmeter output with DC BIAS switch set as 
follows; 




Note 



Reading error caused by measurement error of test equip- 
ment is not taken into account for test limits in table above. 

4. If tests fail, proceed to Troubleshooting in Section VTII. 



Table 4-2. Performance Test Summary. 



Test Instrument 
Parameters 


Performance Specifications 


Test Method 


Measurement 

Frequency 


Test Frequencies- 120Hz and IkHz. 
Accuracy, ±3'^i 


Test frequency at High terminals is 
measured with electronic counter. 


Capacitance Accuracy 


Capacitance Measurement Accuracies; 
Cp, IV; 0.2% +1 count +0.2pF 
+ Cp, 50mV: 0.5% +-3 counts or 
0. 3% 1-2 counts 

+ Cs; 0. 3% -h2 counts, 0. 5% -i2 counts, 
1% -1-2 counts or 5% +2 counts 


Stable standard capacitor is con- 
nected to 4261A and 4261A is 
proved to be satisfactory with an 
accuracy test. 


Resistance Accuracy 


Resistance Measurement Accuracies; 
Rp; 0. 3% -1-2 counts 
Rs: 0. 2% -r2 counts 


Stable standard resistor is con- 
nected to 4261 A and 4261 A is 
proved to meet required accuracies. 


Dissipation Factor 
Accuracy 


D Measurement Accuracy: 

Cp, IV; 0.2% + {2 -t- 200 'Cs) counts 
+Cp, 50mV- 0. 3% + (2 + 1000 Cs) 
counts 

♦Cs; 0.3% -r(2 + Cx,'500) counts or 
1% (5 Cx '500) counts 

♦Lp; 0.3% -r (3 - 1 - Lx/500) counts or 
1% + 2 counts 

Ls; 0.2% + <3 -t- 200, 'Lx) counts 


Stable D standard is connected to 
4261A and 4261A is proved to meet 
required D accuracy specifications. 


Inductance Accuracy 


Inductance Measurement Accuracies: 
♦Lp; 0.3% -1-2 counts or 1% -r2 counts 
Ls: 0.2% +2 counts +0.2pH 


Stable standard inductor is con- 
nected to 4261A and the 4261A is 
checked to verify accuracy 
specification. 


Internal DC Bias 
Source Accuracy 


DC Bias Voltage Accuracy: 1.5V 
2.2V, 6V±5% 


Internal dc bias voltage at High 
terminals is measured with an 



* Some accuracy specifications depend on range. Refer to Table 1-1, 
Specification pages 1 and 2 to determine how accuracies and ranges 
correspond with each other. 
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Performance Test Record 



Hewlett-Packard 
Model 4261A 
LCR METER 
Serial No. 



Tested by 



Paragraph 

Number 




Results 




MEASUREMENT FREQUENCY TEST 
120Hz 



CAPACITANCE ACCURACY TEST 



120Hz PARA 50mV 



OpF 

lOOpF 

lOOOpF 

lOnF 

lOOnF 

lOOOnF 



Minimum 



C.V.+ - 3 counts 
C.Y. - 4 counts 
C. Y. - 8 counts 
C.V. - 5 counts 
C.V. - 5 counts 
C.V. - 5 counts 
C.V. - 5 counts 



Maximum 




C.V. + 3 counts 
C.V. + 4 counts 
C.V. + 8 counts 
C.V. + 5 counts 
C.V. + 5 counts 
C.V. +5 counts 
C.V. + 5 counts 



120Hz PARA IV 



OpF 

lOOpF 

lOOOpF 

lOnF 

lOOnF 

lOOOnF 



C.V. - 2 counts 
C.V. - 2 counts 
C.V. - 4 counts 
C.V. - 3 counts 
C.V. - 3 counts 
C.V. - 3 counts 
C.V. - 3 counts 



C.V. + 2 counts 
C.V. +2 counts 
C.V. + 4 counts 
C.V. + 3 counts 
C. V. + 3 counts 
C.V. +3 counts 
C.V. + 3 counts 



120Hz SER IV 



lOOnF 

lOOOnF 

lOpF 

lOOOpF 

lOmF 



C.V. - 3 counts 
C.V. - Scounts 
C.V. - 5 counts 
C.V. - 7 counts 
C.V. - 12 counts 



C.V. + 3 counts 
C.V. +5 counts 
C.V. +5 counts 
C.V. +7 counts 
C.V. + 12 counts 



IkHz PARA 50 mV 



OpF 

lOOpF 

lOOOpF 

lOnF 

lOOnF 



C.V. -3 counts 
C.V. - 8 counts 
C.V. -5 counts 
C.V. - 5 counts 
C.V. - 5 counts 
C.V. - 5 counts 



C.V. + 3 counts 
C.V. +8 counts 
C.V. +5 counts 
C.V. +5 counts 
C.V. + 5 counts 
C.V. +5 counts 



C.V. = Calibrated Value. 













Test 



Results 



Paragraph 

Number 
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CAPACITANCE ACCURACY TEST 
(Continued) 

IkHz PARA IV 



IkHz SER IV 



OpF 

lOOpF 

lOOOpF 

lOnF 

lOOnF 

lOOOnF 

lOnF 

lOOnF 

lOOOnF 

lOpF 

lOOOpF 



Minimum 



C.V.+ - 3 counts 
C.V. - 5 counts 
C. V. - 4 counts 
C.V. - 3 counts 
C.V. - 3 counts 
C.V. -3 counts 

C.V. - 3counts 
C.V. - 5 counts 
C.V. - 5 counts 
C.V. - 5 counts 
C.V. - 52 counts 



Actual 



Maximum 



C.V. +3 counts 
C.V. + 5 counts 
C.V. +4 counts 
C.V. + 3 counts 
C .V. + 3 counts 
C.V. +3 counts 

C.V. + 3 counts 
C.V. + 5 counts 
C.V. + 5 counts 
C.V. + 5 counts 
C.V. + 52 counts 
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RESISTANCE ACCURACY TEST 



Ikn 

lOkfi 

lOOktl 

lOMn 



C.V. - 5 counts 
C.V. - 5 counts 
C.V. - 5 counts 
C.V. - 5 counts 



C.V. 5 counts 
C.V. +5 counts 
C.V. f 5 counts 
C.V. +5 counts 
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INDUCTANCE ACCURACY TEST 
(lOOmH) 



120Hz 



IkHz 



PARA 

SER 

PARA 

SER 



C.V. - 5 counts 
C.V. - 4 counts 

C.V. - 5 counts 
C.V. -4 counts 



C.V. + 5 counts 
C.V. +4 counts 

C. V. + 5 counts 
C.V. + 4 counts 



4-14 



INTERNAL DC BIAS SOURCE TEST 

1.5V 
2.2V 
6 V 



1.425 

2.09 

5.7 



1.575 
2, 31 
6. 3 



►C.V. = Calibrated Value. 



! 
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SECTION V 
ADJUSTMENT 



5-1. INTRODUCTION. 

5-2. This section provides the information needed 
to adjust the 4261A to its specifications (listed in 
Table 1-1). Included in this section are test setups 
and procedures. Adjustment locations referred to in 
the individual tests are identified pictorically in 
Section Vlll. 

5-3. A fifteen minute instrument warm up is re- 
quired before beginning the adjustments in this 
section. Required instruments for the adjustments 
are listed in Table 1-5. Besides the test instrumen- 
tation, only a screwdriver is needed to pertorm the 
adjustments. 



5-4. SAFETY REQUIREMENTS. 

5-5. Although the instrument has been designed in 
accordance with international safety standards, this 
manual contains information, cautions and warnings 
which must be followed to ensure safe operation and 
to keep the instrument in safe condition (see 
Sections II and in). Adjustments described in this 
section should be performed only by qualified 
service personnel. 



WARNING 



ANY INTERRUPTION OF THE PRO- 
TECTIVE (GROUNDING) CONDUCTOR 
(INSIDE OR OUTSIDE THE INSTRU- 
MENT) OR DISCONNECTION OF THE 
PROTECTIVE EARTH TERMINAL IS 
LIKELY TO MAKE THE INSTRU- 
MENT DANGEROUS. INTENTIONAL 
INTERRUPTION IS PROHIBITED. 



5-6. The opening of covers or removal of parts, 
except those to whicli access can be gained by hand, 
is likely to expose live parts. Accessible terminals 
may also be live. 

5-7. The instrument must be disconnected from all 
voltage sources before any adjustment. All work 
must be done by a technically skilled person who is 
aware of the hazard involved. 

5-8. Capacitors inside instrument may still be 
charged even if instrument has been disconnected 
from its source of supply. 



WARNING 



ADJUSTMENTS DESCRIBED HEREIN 
ARE PERFORMED WITH POWER 
SUPPLIED TO THE INSTRUMENT 
AFTER PROTECTIVE COVERS HAVE 
BEEN REMOVED. ENERGY EXIST- 
ING AT MANY POINTS MAY, IF 
CONTACTED, RESULT IN PERSON- 
AL INJURY. 

5-9. EQUIPMENr REQUIRED. 

5-10. Equipment needed to make the adjustments 
described in this section are listed in Table 1-5. 
(Page 1-9) of the Section I. 

5-11. FACTORY SELECTED COMPONENTS. 

5-12. Factory selected components can be recog- 
nized by an asterisk near the reference designator 
on the schematic diagrams in Section VIII (a nominal 
value is shown). Section VI, Replaceable Parts, 



Table 5-1. Factory Selected Components. 



Component 


Nominal Value Range 


Effect on Performance 


A4C11 


HP P/N 0160-2201 C:FXD 51pF 
HP P N 0140-0205 C:FXD 62pF 
HP P 'N 0140-0193 C:FXD 82pF 
HP P/N 0160-2202 C:FXD 75pF 
HP P/ N 0160-2204 C:FXD lOOpF 


Maximizes D measurement accuracy 
on lOOpF range (IkHz). If D display is 
low, use less capacitance; if high use 
more capacitance. 
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Table 5-2. Adjustable Components 



Reference 

Designator 


Name of Control 


Purpose 


A4R87 
(para. 5-19) 


OFFSET 


To eliminate dc offset in range 
resistor amplifier. 


A5R31 
(para. 5-20) 
A5R40 
(para. 5-20) 


OFFSET- 1 
OFFSET-2 


To eliminate dc offset in differential 
amplifier. 


A5R54 
(para. 5-20) 


OFFSET-3 


To eliminate dc offset in measure- 
ment signal amplifier. 


A5R85 
(para. 5-22) 


OFFSET-4 


To set auto phase adjustment circuit 
for optimum functioning. 


A6R67 
(para. 5-21) 
A6R68 
(para. 5-21) 


PHASE OFFSET 
ZERO OFFSET 


To eliminate dc offset in phase 
converter and zero detector. 


A9R6 

(para. 5-18) 


+12V ADJ. 


To set output of +12V dc power supply. 



lists the part number of the nominal value compo- 
nent. If the nominal vlaue of the selected compo- 
nent IS changed, the Manual Change supplement, 
supplied with this manual, will list the change to 
update the manual. Table 5-1 lists all factory se- 
lected components with their nominal value ranges 
and their influence on instrument performance. 

5-13. Adjustable components, with reference des- 
ignators, are listed in Table 5-2. The table gives 
the name of the control to be adjusted and the pur- 
pose of its adjustment. 



5-14. ADJUSTMENT RELATIONSHIPS. 

5-15. For best 4261 A performance, adjustments 
presented in this section must be performed in the 
order indicated by the procedures. If adjustment 
is neglected, the 4261 A specifications may not be 
met. Table 5-3 shows alignment procedures re- 
quired when repairing the instrument (replacement 
of component or board). The adjustments in Table 
5-3 assume that no other adjustments were at- 
tempted prior to board or component replacement. 



5-16. ADJUSTMENT LOCATIONS. 

5-17. For reference, adjustment location illustra- 
tions are given in Figure 8-15. 



Table 5-3. Alignment Procedure 



Assembly Repaired- 
Replaced 


Required Adjustments 


Al(04261-77001) 




A2(04261-77002) 


None 


A3(04261-77103) 




A4(04261-77004) 


Para. 5-19 thru 5-22 


A5(04261-77005) 


Para. 5-19 thru 5-22 


A6(04261-77006) 


Para. 5-21 and 5-22 


A7(04261-77007) 

A8(04261-77108) 


None 


A9(04261-77009) 


Para. 5-18 


A10(04261-77010) 




A2K04261-77021) 


None 


A22(04261-77022) 





I 
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5-1 8. POWER SUPPLY VOLTAGE ADJUSTMENT. 

Service Sheet No. 9. 



DESCRIPTION: 

This adjustment sets the dc power supply voltages for the 4261 A internal circuits. 
Although there are three dc output voltages (i-12V, -12V and +5V), only an adjustment 
of the +12V IS required. The -12V and +5V are automatically set to appropriate 
values by +12V adjustment. 




Figure 5-1. Power Supply Voltage Adjustment. 



EQUIPMENT 



DC VOLTMETER HP 5300A. w HP 5306A 



PROCEDURE: 

a. Connect voltmeter plus input to 4261A test point A9TP4 and minus input to 4261A 
chassis with dual banana plug to alligator clip cable. See Figure 5-1. 

b. Set DC voltmeter range as appropriate for measuring +12 volts. 

c. Adjust A9R6 "+12V” for +12 volts ±0.05 volts (see Figure 8-15 for location). 

d. After adjustment of +12V, check that dc voltages at A9TP5 and A9TP6 are -12V 
±0. 15V and +5V ±0.15V, respectively. 

e. Remove cables and DC voltmeter from 4261A. 



Note 

This adjustment is not affected by any other adjustment. If 
this adjustment fails to bring any of the output voltages to 
their specified values, refer to Section Vin Service Sheet 
No. 9 for troubleshooting. 
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adjustments 

5-19. A4 BOARD OFFSET ADJUSTMENT. 

Service Sheet No. 4. 

DESCRIPTION: 

This adjustment eliminates any residual dc offset voltage from range resistor ampli- 
fier to maximize accurate measurement. 




EQUIPMENT;; 



Figure 5-2. A4 Board Offset Adjustment. 



Oscilloscope HP ISOC.'w 1801A w 1821A 



PROCEDURE: 



a. Connect BNC to alligator clip cable between oscilloscope and 4261A A4TP3 and 
426 lA chassis (see Figure 5-2). 

b. Set 4261A controls as follows: 



FREQUENCY 

DC BIAS off 

TEST SIG LEVEL ly 

TRIGGER INT 

FUNCTION C 

CIRCUIT MODE para 

RANGE HOLD OFF 



c. Connect nothing (open, ooQ) to UNKNOWN terminals. 

Note 

Hi^b terminals and Low terminals, respectively, must be 
connected together. 

d. Set oscilloscope voltage sensitivity to 0.005 volts div. and sweep speed to 
0.5 milliseconds div. 

e. Set input mode of oscilloscope fo ground. Adjust position control of oscilloscope 
so fhat baseline is centered on the CRT. 

f. Set oscilloscope trigger mode to automatic. Set oscilloscope input mode to dc input. 
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ADJUSTMENTS 



g. Adjust A4R87 OFFSET until dc level of displayed W'aveform is within OniV ±2mV. 
Refer to Figure 5-3 which shows well-adjusted waveform. 




Figure 5-3, Waveform at A4TP3. 

5-20. AS BOARD OFFSET ADJUSTMENT. 

Service Sheet No. 5. 



DESCRIPTION: 

This adjustment eliminates any residual dc offset voltage from the A5 board process 
amplifier assembly. 



(l) To A5TPI or 
(D) ToA5TP2or 

(m) To A5TP3 



BNC To ALLIGATOR CLIP CABLE 




Figure 5-4. A5 Board Offset Adjustment. 



EQUIPMENT 



Oscilloscope HP 180C/'w 1801A/w 1821A 

Note 

The adjustments in these steps can be performed separately. 
However, a power supply voltage adjustment (paragraph 5-18) 
must precede these adjustments. The A5 Board adjustments 
must be done prior to A6 Board offset adjustments (paragraph 
5-21) and A5 Board final offset adjustments (paragraph 5-22). 
Adjustments in these steps may interact with other adjust- 
ments. If adjustments are not successful, see Section Vin 
service sheet for troubleshooting. 

PROCEDURE: 

(I) OFFSET-1 Adjustment 

a. Connect BNC to alligator clip cable between oscilloscope and 4261 A A5TP1 
and 4261A chassis (see Figure 5-4). 
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ADJUSTMENTS 



b. Set 4261A controls as follows: 



FREQUENCY IkHz 

DC BIAS OFF 

TEST SIG LEVEL IV 

TRIGGER INT 

FUNCTION L 

CIRCUIT MODE SER 

RANGE HOLD OFF 



c. Short the four UNKNOWN terminals together. 

d. Set oscilloscope voltage sensitivity to 0.005 volts 'div. and sweep speed to 0.5 
milliseconds/div. 

e. Set input mode of oscilloscope to ground. Adjust position control of oscilloscope so 
that baseline is centered on the CRT. 

f. Set oscilloscope trigger mode to automatic. Set oscilloscope input mode to dc input. 

g. Adjust A5R31 OFFSET-1 until dc level of displayed waveform is within OniV ±2mV. 
Refer to Figure 5-5 which shows well-adjusted waveform. 




lO 5ms” IV t’l < i.' J 
Figure 5-5. Waveform at A5TP1. 



(II) OFFSET-2 Adjustment 

a. Connect BNC to alligator clip cable between oscilloscope and 4261A A5TP2 and 
4261A chassis (see Figure 5-4). 

b. Change 4261A controls as follows; 



FUNCTION C 

CIRCUIT MODE PARA 



c. Connect nothing between UNKNOWN high terminals and low terminals. 

Note 

High terminals and Low terminals, respectively, must be 
connected together. 

d. Adjust A5R40 OFFSET-2 until dc level of displayed waveform is within OmV ±2mV. 
Refer to Figure 5-6 which shows well-adjusted waveform. 




Figure 5-6. Waveform at A5TP2. 
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Paragraph 5-21 



ADJUSTMENTS 



(in) OFFSET-3 Adjustment. 

a. Connect BNC to alligator clip cable between oscilloscope and 4261A A5TP3 and 
4261A chassis (see Figure 5-4). 

b. Change 4261A Cp TEST SIG LEVEL to 50mV. 

c. Change oscilloscope sensitivity to 0. 05V,.'div. 

d. Adjust A5R54 OFFSET-3 until dc level of displayed waveform is within OmV tlOmV. 
Refer to Figure 5-7 which shows well-adjusted waveform. 




Note 

Signal observed may be somewhat 
noisy. Adjust offset control so 
that signal is equally balanced 
around 0 volts dc. 



Figure 5-7. Waveform at A5TP3. 



5-21. A6 BOARD OFFSET ADJUSTMENT. 

Service Sheet No. 6. 



Note 

This adjustment is affected by other adjustments. Refer to 
Section Vlll paragraph 8-28 for troubleshooting if the adjust- 
ment fails to bring display to specified values. 



DESCRIPTION: 

These adjustments eliminate any residual dc offset voltage in the phase and zero 
detectors to minimize measurement errors. Except for the device to be connected 
to 4261 A UNKNOWN terminals, no equipment is required for this adjustment. 



PROCEDURE: 

a. Set 4261A controls as follows: 



FREQUENCY IkHz 

DC BIAS OFF 

TEST SIG LEVEL IV 

TRIGGER INT 

FUNCTION L 

CIRCUIT MODE SER 

RANGE HOLD OFF 



b. Short UNKNOWN terminals together (Ofl). 
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ADJUSTMENTS 



c. Set the slide switch on A8 Sequential Control Board Assembly (P N 04261-77108) 
to TEST 2 as shown in Figure 5-8. 



Note 

Set the two slide 
switches to TEST<T2) 
as shown at right for 

. A8 board P.'N: 

IBiiMliiirt "IB 04261-77008. 

Figure 5-8. A8 Self Test Switch- 



d. Set RANGE HOLD to ON (at any time). 

e. Set OFFSET -4 potentiometer (A5R85) on A5 board (04261-77005) to its mid 
position. 

f. Adjust ZERO OFFSET A6R68 for 1000 ±2 counts on 04261 A LCR display. 

g. Adjust PHASE OFFSET A6R67 for 0 to 2 counts on 4261A DISSIPATION FACTOR 
display. 

h. Reset A8 Self Test Switch(es) to NORMAL position(s). 

i. Change 4261A controls as follows: 

FUNCTION C 

CIRCUIT MODE PARA 

RANGE HOLD OFF 

j. Connect a lOnF standard capacitor to 4261A UNKNOWN terminals. 

Note 

Standard capacitor (lOnF) used in step j and resistor (lOOkfl) 
used in step m are listed in Table 4-1. HP 16361A provides 
these standard components. 

k. Carefully adjust PHASE OFFSET A6R67 so that D display shows calibrated D 
value ±2 counts for the unknown component. 

l. Change 4261A FUNCTION to R. 

m. Replace unknown device with a lOOkU resistor, 

n. Carefully adjust ZERO OFFSET A6R68 so that R display shows calibrated value 
t2 counts of unknown resistor. 





5-22. AS BOARD FINAL OFFSET ADJUSTMENT. 

Service Sheet No. 5, 



Note 

Since this adjustment is affected by all above adjustments, 
it should always be done last. If any other adjustments are 
performed, this adjustment must be atso be done (last). K 
adjustment fails to bring instrument into specified range, 
see Section VHI for troubleshooting. 
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Section V 



ADJUSTMENTS 



DESCRIPTION: 

This adjustment is the last of all 4261A adjustments used to bring the 4261A performance 
into specifications (per Table 1-1). This adjustment removes any residual offset voltage 
in the A5 board duty cycle adjustment circuit. 

EQUIPMENT ; 



Oscilloscope HP 180C, w 1801 A w 1821A 




PROCEDURE: 



a. Connect BNC to alligator clip cable between oscilloscope and 4261A A6TP3 and 
4261A chassis (see Figure 5-9). 

b. Set 4261A controls as follows; 



FREQUENCY IkHz 

DC BIAS OFF 

TEST SIG LEVEL 50mV 

TRIGGER INT 

FUNCTION C 

CIRCUIT MODE PARA 

RANGE HOLD OFF 



c. Set oscilloscope voltage sensitivity to 0.5 volts div. and sweep speed to 50 
milliseconds 'dtv. . 

d. Set input mode of oscilloscope to ground. Adjust position control of oscilloscope 
so that baseline is centered on CRT. 

e. Set oscilloscope input mode to dc input. Set oscilloscope trigger mode to automatic. 

f. Adjust OFFSET-4 A5R85 for a OV ±1V dc level oscilloscope waveform display. 
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ADJUSTMENTS 



5-23. CONFIRMATION CHECK. 

The check in this paragraph confirms that adjustments in paragraphs 5-21 and 5-22 
have been done satisfactorily. 

a. Use same setup as in paragraph 5-22. 

b. Set range of 4261 A to lO.OOnF range and RANGE HOLD to ON. 

c. Connect a lOOOpF standard capacitor to 4261 A UNKNOWN terminals. 

Note 

Standard capacitor (lOOOpF) used here is listed in Table 
4-1. HP 16361A provides this component. 

d. Check that D display shows the calibrated D value for the capacitor within a 
tolerance of ± 2 counts. 

If step d is unsatisfactory, repeat adjustments in paragraphs 5-21 and 5-23. If still 
unsatisfactory, refer to Section VIH troubleshooting. 
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Section VI 
Paragraphs 6-1 to 6-6 



SECTION VI 
REPLACEABLE PARTS 



6-1. INTRODUCTION. 

6-2. This section contains information for ordei'ing 
parts. Table 6-1 lists abbreviations used in the 
parts list and throughout the manual. Table 6-3 lists 
all replaceable parts in reference designator order. 
Table 6-2 contains the names and addresses that 
correspond to the manufacturer's code numbers. 



6-3. ABBREVIATIONS. 

6-4. Table 6-1 lists abbreviations used in parts list, 
schematics and throughout the manual. In some 
cases, two forms of abbreviations are used, one in 
all capital letters, and one in partial capitals or no 
capitals. This occurs because the abbreviations in 
parts list are always all capitals. However, in the 
schematics and in other parts of the manual, other 
abbreviation forms with both lower case and upper 
case letters are used. 



6-5. REPLACEABLE PARTS LIST. 

6-6. Table 6-3 is a list of replaceable parts and is 
organized as follows: 

a. Electrical assemblies and their components in 
alphanumerical order by reference designation. 

b. Chassis-mounted parts in alphanumerical order 
by reference designation. 

c. Miscellaneous parts. 

d. Illustrated parts breakdowns, if appropriate. 
The information for each part includes: 

a. The Hewlett-Packard part number. 

b. The total quantity (Qty) in the instrument. 



Table 6-1. List of Reference Designators and Abbreviations 



A 


= assembly 


B 


= motor 


BT 


= battery 


C 


- capacitor 


CP 


= coupler 


CR 


= diode 


DL 


■= delay line 


DS 


= device signaling llampi 


A 


= amperes 


AFC 


= automatic frequency control 


AMPL 


= amplifier 


B F O 


= beat frequency oscillator 


BE CU 


= beryllium cupper 


BH 


= binder head 


BP 


= bandpass 


BBS 


= brass 


BWO 


= badiward wave oscillator 


CCW 


= counter-clockwise 


CER 


= ceramic 


CMO 


s cabinet mount only 


COEF 


- coefficient 


COM 


= common 


COMP 


= composition 


COMPL 


= complete 


CONK 


= connector 


CP 


= cadmium plate 


CRT 


s cathode-ray tube 


CW 


s clockwise 


DEPir 


s deposited carbon 


DR 


= drive 


ELECT 


= electrolytic 


ENCAP 


= encapsulated 


EXT 


= external 


F 


= farads 


f 


= femlo = 10"'^ 


FH 


= flat head 


FIL H 


= filbster head 


F,XD 


= fined 


G 


= giga = Kl’ 


GE 


= germanium 


GL 


= gLass 


GRD 


= groundtedi 



REFERENCE DESIGNATORS 



E 


= mi sc electronic part 


P 


= plug 


F 


= fuse 


Q 


= transistor 


FL 


= filter 


R 


= resistor 


J 


= jack 


RT 


= thermistor 


K 


= relay 


S 


= switch 


L 


= inductor 


T 


= transformer 


M 


= meter 


TB 


= terminal board 


MP 


= mechanical part 


TP 


= test point 




ABBREVIATIONS 




H 


= henries 


NPN 


= negative-ptositive- 


HEX 


= hexagonal 




negative 


HG 


= mercury 


NRFR 


= not recommended tor 


HR 


= hourlsl 




field replacement 


Hz 


= hertz 


NSR 


= not separately 


IF 


= intermediate freq 




replaceable 


IMPG 


= impregnated 






INCD 


s incandescent 


OBD 


= order by descnptiun 


IMCL 


= include(s) 


OH 


s oval head 


INS 


= msulationled) 


OX 


= oxide 


INT 


= internal 






V 


= lulo ^ 1000 


P 


= peak 


LH 


= left hand 


PC 


a printed circuit 


LIN 


= linear taper 


P 


= pico = 10"** 


LK WASH 


= lock w'asher 


PH BRZ 


= phosphor bronze 


LOG 


= logarithmic taper 


PHL 


= Phillips 


LPF 


= low pass filter 


PIV 


= peak inverse voltage 






PNP 


a positive-negative- 


m 


= mill! = 10*^ 




positive 


M 


= meg = 10® 


P 0 


= part of 


MET FLM 


= metal tilm 


POLY 


a polystyrene 


MET 0> 


= metallic omde 


PORt: 


a porcelain 


MFR 


* manufacturer 


POS 


a positionls) 


MINAT 


= miniature 


POT 


= potentiometer 


MOM 


= momentary 


PP 


= peak-to-peah 


MTG 


= mounting 


PT 


- point 


MY 


= "mylar ' 


PWV 


= peak working voltage 


n 


- nano = 10 "® 






N C 


= normally closed 






NE 


= neon 


RECT 


= rectifier 


NI PL 


= nickel plate 


RF 


= radio frequency 


U O 


= normally open 


RH 


= round head or 


NPO 


= negative positive zero 




right hand 




tzero temperature 


RMO 


= rack mount only 




coefficient) 


RMS 


root mean square 



U = integrated circuit 

V = vacuum, tube, neon 

bulb, photocell, etc 
VR = voltage regulator 

W = cable 

X = socket 

Y = crystal 



RWV 


= reverse working 




voltage 



S-B 


= slow-blow 


SCR 


- screw 


SE 


= selenium 


SECT 


a sectionisi 


SEMICON 


= semiconductor 


SI 


= silicon 


SIL 


= silver 


SL 


= slide 


SPG 


= spring 


SPL 


= special 


SST 


= stainless steel 


SP 


= spilt ring 


STL 


= steel 


TA 


= tantalum 


TD 


= time delay 


TGL 


= toggle 


THD 


= thread 


TI 


= titanium 


TOL 


a tolerance 


TRIM 


a trimmer 


TWT 


a traveling wave tube 




= micro = 10'® 


VAR 


= variable 


VDCW 


= dc working volts 


W ' 


= with 


w 


= watts 


WIV 


= working inverse 




V oUage 


ww 


a wirewound 


W 0 


= without 



OOm-9700 



6-1 





Section VI 

Paragraphs 6-7 to 6-14 

c. A description of the part. 

d. A typical manufacturer of the part ina fiv^e-digit 
code. 

e. The manufacturer's number for the part. 

The total quantity for each part is given only 
once - at the first appearance of the part number in 
the list. 



6-7. ORDERING INFORMATION. 

6-8. To order a part listed in the replaceable parts 
table, give the Hewlett-Packard part number, indi- 
cate the quantity required, and address the order to 
the nearest Hewlett-Packard office. 

6-9. To order a part that is not listed in the re- 
placeable parts table, state the full instrument model 
and serial number, the description and function of 
the part, and the number of parts required. Address 
your order to the nearest Hewlett-Packard office. 



6-10. SPARE PARTS KIT. 

6-11. Stocking spare parts for an Insfrument is 
often done to insure quick return to service after 
a malfunction occurs. Hewlett-Packard has a Spare 
Parts Kit available for this purpose. The kit con- 
sists of selected replaceable assemblies and com- 
ponents for this instrument. The contents of the kit 
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and the Recommended Spares List are based on 
failure reports and repair data, and parts support 
for one year. A complimentary Recommended 
Spares List tor this instrument may be obtained on 
request and the Spare Parts Kit may be ordered 
through your nearest Hewlett-Packard office. 



6-12. DIRECT MAIL ORDER SYSTEM. 

6-13. Within the USA, Hewlett-Packard can supply 
parts through a direct mail order system. Ad- 
vantages of using the system are: 

a. Direct ordering and shipment from the HP 
Parts Center in Mountain View, California. 

b. No maximum or minimum on any mail order 
(there is a minimum order amount for parts 
ordered through a local HP Office when the 
orders require billing and invoicing). 

c. Prepaid transportation (there is a small handling 
charge for each order). 

d. No invoices - to provide these advantages, a 
check or money order must accompany each 
order. 

6-14. Mail order forms and specific ordering infor- 
mation is available through your local HP Office. 
Addresses and phone numbers are located at the back 
of this manual. 



Table 6-2. Manufacturers Code List. 



MFR 

NO,, 


MANUFACTURER NAME 


ADDRESS 


Z[p 

CODE 


00779 


AMP me 


HARRISBURG PA 


17105 




ALLEN-BRADLEY CO 


MILWAUKEE WI 


53212 


01295 


TEXAS DISTB ttJC SEMICOUD CMPNT DIV 


DALLAS TX 




02735 


RCA CORP SOLID STATE DIV 


SOMMERVILLE NJ 


OflflTfi 


02768 


ILLINOIS TOOL WORKS EIC FASTEX DIV 


DES PLADJES IL 


fioni fi 


03888 


KDI PYROFILM CORP 


WHIPPAI4Y NJ 


079B1 


04713 


MOTOROLA SEMICONDUCTOR PRODUCTS 


PHOENIX AZ 




U^ltibb 


NYLOK-DETROrr CORP 


TROY MI 




070B8 


KELVm ELECTRIC CO 


VAN NUYS CA 


91401 


07263 


FAIRCHILD SEMICONDUCTOR DIV 


MOUNTADI VIEW CA 


Q404n 


iujtjy 


CHICAGO SWtTCH INC 


CHICAGO IL 


60647 


12697 


CLAROSTAT MFG CO INC 


DOVER NH 




16299 


CORNING GL WK ELEC CMPNT DIV 


RALEIGH NC 




19701 


MEPCO ELECTRA CORP 


MEIERAL WELLS TX 


76067 


^4b 4b 


CORNING GLASS WORKS (BRADFORD) 


BRADFORD PA 


1 6701 


27014 


NATIONAL SEMICONDUCTOR C13RP 


SANTA CLARA CA 


Q5051 


23480 


HEWLETT-PACFLARD CO CORPORATE HQ 


PALO ALTO CA 


44304 


30983 


MEPCO ELECTRA CORP 


SAN DIEGO CA 


92121 


50522 


MONSANTO CO ELEK SPECIAL PROD 


CUPERTINO CA 


QROI 4 




SPRAGUE ELECTRIC CO 


NORTH ADAMS MA 


01247 


71785 


THVy ELEK COMPONENTS CINCH DIV 


ELK GROVE VILLAGE IL 


60007 


72136 


ELECTRO MOTIVE MFG CO INC 


WILLIMANTIC CT 


06226 


72962 


ELASTIC STOP NUT DIV OF AMEBACE 


UNION NJ 




73734 


FEDERAL SCREW PRODUCTS CO 


CHICAGO IL 




73743 


FISCHER SPECIAL MFG CO 


CINCINTTATI OH 




75042 


TRW EIC PHILADELPHIA DIV 


PHILADELPHIA PA 


19108 


75915 


LITTELFUSE INC 


DES PLAINES IL 


60016 


763H1 


3M COMPANY 


ST PAUL mi 


.55101 


78189 


ILLINOIS TOOL WORKS EIC SHAKEPBOOF 


E LGIN IL 




79727 


C-W niDUSTRIES 


WARMINSTER PA 


1 R974 


79963 


ZIERICK MFG CO 


MT KISCONY 


10549 


aoi 2 o 


SCHNITZEF ALLOY PRODUCTS CO 


ELIZABETH NJ 




80126 


PACIFIC ELECTRICORD CO 


GARDENA CA 


90T’47 


81073 


GRAYHILL INC 


LA GRANGE IL 


605 


82389 


SWITCHCRAFT INC 


CHICAGO IL 




9D949 

93790 


AMPHENOL SALES DIV OF BUNKER-RAMO 
NO M, F DESCRIPTION FOR THIS MFG NUMBER 


HAZELWOOD MO 


63042 
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Section VI 
Table 6-3 



HP Part 
Number 



Table 6-3. Replaceable Parts 



Description 




Mfr 

Code 



Mfr Part Number 



flaDszi 
A2D3;2 
A2D524 
A2D525 
flZJl thru JE 



0‘.26l-77001 

SOoO'^aOL 
50b0 *fSQl 
5060-4301 
50t 0-4801 
3LOI 1074 

5060-4802 

5060-4802 

5060-4802 



5020-344(1 
04261 30021 
0426 1-30022 
04261-30023 





04261-77002 

1990-0452 
1990 0434 
199 0-0434 
199 0-0434 
1990-0452 

199 0-04 34 
1990 0434 
1 59 0-04 34 

1990 -05 17 
1990-0517 

1990-0517 

1990-0517 

1990-0517 

1990-0517 

1990-0517 

1 990-051 7 
1990-0517 
1990-0517 
1 990-051 7 
1 990-051 7 

1990-0517 
1990-0517 
1990-0517 
1990-0517 
1 200-0638 

0683-2715 
0683-2715 
0683-271 5 
0683-2715 
0683-2715 

0683-2715 

0683-1515 

0603-1015 

0683-2715 

0683-2715 

0683-2715 

0683-1015 
0683-1015 
068 3-1015 
0633-1015 

0n33 2715 
068 3-271 5 
0o8 3-271 5 
068 3-2715 
0683-2715 

0i83 1015 
0633-1015 
0683-2715 
0633-1015 
□ 633-1015 

0693-1015 
0-133-1515 
0683-1515 
OOS 3-1515 
0683-2715 




SWITCH BOAliD ftSSCMBLY 

St.ID5 SWITCH AS36HBLt (FREQUENCE) 

SLlOe SWITCH ASSEMBLY (DC BIAS) 

SLIDE SWITCH ASSEMBLiT (Cp TEST SIC LEVEL) 
SLIDE SWITCH ASSEMBLY (TPICGEP) 

SWirCH-PB SPST NO MOM lA U5VAC {MANUAL) 

SLIDE SWITCH ASSEMBLY (FUNCTION) 

SLIDE SWITCH ASSEMBLY (CIRCUIT MODE) 

SLIDE SWITCH ASSEMBLY (RANGE HOLD) 

CABLE ASSEMBLY 

AL MISCELLANEOUS 

SP«IN(J, CETENT 
BAP U31 MM) 

BAR I14B MH) 

OAP 195 MM) 



I DISPLAY BOARD ASSEMBLY 



DISPLAY NUM SEG I CHAP *3 IN HIGH 

DISPLAY NUM SEG I CHAP ,3 IN HIGH 

DISPLAY NUM SEG 1 CHAR .3 IN HIGH 

DISPLAY NUM SEG I CHAR ,3 IN HK5H 

DISPLAY NUM SEG 1 CHAR .3 IN HIGH 

DISPLAY NUM SEG I CHAP *3 IN HIGH 

DISPLAY NUM SEG I CHAR *3 IN HIGH 

DISPLAY NUM SFG I CHAR .3 IN HIGH 

GPTD-ISOLATOR LEO-PASTP 
OPTO-ISOLATCP LEO-PXSTR 

OPT3-IS»^LATOP LED-PASTP 
3PT0-I SOLATCR LED-PXSTR 
OPTD-ISOLATOP LED-PXSTR 
OPTO-rSOLATOP LED-PXSTR 
OPTO-tSOLATGR LEI>-PASTR 

□PTO-ISOLATOR LcO-PKSTR 
GPTG-ISOLATOP LECMPK5TR 
□PTO-I SOLATCR LEU-PASTP 
OPTQ-I SCLATQR LTC-PXSTR 
GPTD-ISCLATQR LED-PXSTP 

dpto-isolatop led-pastr 

QPTQ-I SQLATOR LED-PASTP 
9PTO-I SCLATOP LED-PXSTP 
SPTD-I SQLATCP L=D-PXS^R 



SOCKET 14 


CONT 






RESIST CP 


270 


5Y .25H 






RESISTOR 


270 


5< «25W 






RESISTOR 


270 


5« .2 5W 






RESISTOR 


270 


ST .25M 






WESI STOP 


270 


5t .2SW 






PFSISTOR 


270 


5X •25H 






PESI STCR 


150 


5% .25W 






PESI STOP 


100 


5< «25H 






RESISTOR 


270 


5t .25W 






RESISTOR 


270 


SX *25W 






RESISTOR 


270 


5X .25U 






RESISTOR 


100 


5X .iSW 


FC 


TCS-400/+500 


RESISTOR 


loo 


5X .ZSH 


FC 


TCs-400/^500 


RESISTOR 


100 


51 .25W 


FC 


TC=*400/f*500 


RESISTOR 


100 


5X «25N 


FC 


TC=-400/f500 


RSSI STOR 


270 


5X .25W 


FC 


TC*‘400/45U0 


RESISTOR 


270 


5X .Z5W 


FC 


TC*-400/+300 


RESISTOR 


270 


5X .ZSH 


FC 


TC=^400/+500 


RESISTOR 


270 


5X «2SH 


FC 


TC=»400/4500 


RESISTOR 


270 


5* «25U 






RESISTOR 


100 


5% *Z5\t 


FC 


TC=-400/*500 


RESISTOR 


loo 


5% «25H 


FC 


TC* •-400/ + 500 


RESI STOP 


270 


5< ..25H 


FC 


TC==400/+500 


RESISTOR 


100 


5X «25W 


FC 


TC=-400/+500 


RESISTOR 


100 


5T -25W 


FC 


TC=-400/^500 


RESISTOR 


100 


SX .25)1 


FC 


TC=-400/+500 


RESISTOR 


150 


3X .25H 


FC 


TC=--400/+600 


RESISTOR 


150 


5< .25H 


FC 


TC=-400/+600 


RESISTOR 


150 


5t .25W 


FC 


TC==400/^600 


RESISTOR 


270 


5< «Z5W 


FC 


TC==400/^500 



04261-77001 

5060- 4B01 
5060-4301 
5060-4001 
506U 4B01 
30-3 

5060-4802 

5060-4802 

5060-4802 



5020-3440 
04261 -30021 
U42bl-30022 
04261^30023 



04Z61-77002 

1990- 0452 
1990=0434 
1990- 04 34 
I990-- 0434 
1990-0452 

1990-0434 
1990-0434 
1990-0434 
MCA 2- 30 
MCA2-30 

MCA 2- 30 
MCA 2- 30 
MCA 2- 30 
MCA 2- 30 
HCA2-30 

»'CA2- 30 
MCA2» 30 
HCA2- 30 
HCA2- 30 
MCA 2- 30 

MCA2-30 
MCA 2- 30 
MCA2-30 
MCA2=30 



See introduction to this section for orderii^ information 
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Table 6-3 



Table 6-3, Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


42RB1 


0683-371 '■! 




oESISTCH 270 5* .25M FC TC=' p»00/*500 






1*2^32 


0^183-1015 




PESISTDR lOO 55 .25W FC TC = - -tO 0/ *500 


□ 1121 


TFl iJl 5 


\2R33 


0633-1015 




R£SI SrUH 100 5^ .25W FC TC = ->*00/ ♦SOO 


01121 


CB1015 


i2R3<^ 


OtB 3-1015 




Resisrc'p lOO S< .2SW FC TC= HUO/fBOO 


01121 


CB1015 


A2P 35 


0oB3-l015 




PPSISrOB 100 5X .25M FC TC*- 400/ ♦ 50li 


01121 


CB1015 




8130-0355 


J 


CA6LE ASSC-Hetr 








8120-0355 




CABLE ASiCMBLf 






A2W3 


0 120-U355 




CABLE A555^•eLr 












A2 MISCELLANEOUS 








0520-0127 


2 


SCPEW-FACH 2-5f> •IBB-I'I-IG PAN-HD-POZI 


284H0 


0520- OL27 




04261-10032 


1 


ANGL E 


25'+BO 


04261 100!9 




04261-40025 


i 


SPACER FOP LEO LAMP 








04261-40026 


1 


SPACER FOP LED LAMP 








0'1;61-40027 


1 


SPACER FOP LED LAMP 








04261-85024 


1 


LABEL, INFORMATION 


28430 


04261 -85024 


A3 


04261-77103 


1 


DECODER BOARD ASSEM8LV 


20480 


i:i4261-77'103 


fl3C 1 


0180-0374 


1 


CflPACITOR-FID 10UF F-lOt 20VDC Tfl 


56Z89 


I50D106K9020B2 




0180-0374 




CAPSCITOP-FKD lOlF t-10* ZOVDC TA 


56289 


I50D106 K9020B2 


fl 3 C 3 


OlBO-0197 


3 


CAPACITOP-FXD 2..2UF +-105 20VDC TA 


56289 


I50D225X90Z0AZ 




0160-2055 


2H 


CAPACITOP-FUD OIUF +B0-20^ lOOWIlDC CEP 


2B4B0 


0160-2055 




0160-2055 




CAPACITOP-FKD OIUF +80-20* IQOHI/DC CEP 


28480 


0160-2055 


A3C6 


0160-2055 




CAPACITOP-FAD OIUF +80-20* 100WVDC CEP 


2B4B0 


01 611-2055 




0160-2055 




CAPACITOP-FUD OIUF +80-20* lOOHDDC CEP 


20480 


0160-2055 




0180-0374 




CAPACITOP-F«D lOUF +-10* 20VDC TA 


562B9 


150D106 xgOZOBZ 


A3J 1 


1200-0853 




SOCIET-IC 16-CONT DI P- SLOP -TERMS 






A3J2 


1 200-085 3 




SOCtET-IC 16-CONr DIP-SLOP-TERMS 






A3J i 


1200-0053 




SOOET-IC 16-CONT DI P- SLOP -TERMS 








1200-061 3 


4 


SOCIET, ELEC, IC 28-CONT DIP SLOP TERM 


28480 


1200-0613 


A3Q 1 


1 854-0071 


19 


TPANSIsrOF NPN 51 P0=30OMW FT=200MHz 


28480 


1854-0071 


A 3Qi. 


1854-0071 




TPANSISFOR NPN SI P0=300HW Fr=200HHz 


28480 


1 854-0071 




1854-0071 




TPANSISrOP NPN SI PD=300HW Fr=200HHz 


20480 


1 864-0071 




1854-0071 




TPANSISFOR NPN SI PD=300HH FT=200MHz 


28480 


1 B54-0071 


A3P1 


1810-0164 


5 


NETWOPI-PES 9-PIN-SIP .. 1 5 -P IN-SP EG 


28480 


1610-0164 




1810-0164 




NETW0P1--RES 9-PIH-SIP ..15-PIN-SPCG 


28480 


1810-0164 




1810-0164 




NETWOPI-PES 9-PIH-SIP .15-PIN-SPCG 


284B0 


1810-0164 




0683-1025 


33 


RESISTOR U 5* 25M FC TC=400/+600 


l] 11 2 1 


CB1025 




0683-1025 




RESISTOR U 5* ..25W FC TC=400/+600 


01121 


CB1025 


A3R6 


0683-1025 




RESISTOR Ik S% 25W FC TC=400/+60D 


01121 


CB1025 




0683-1025 




RESISTOR Ik 5* 25W FC TC=400/+600 


0 1121 


CB1025 




0663-1025 




RESISTOR U 5* 25W FC TC=400/+600 


01121 


CB 1 025 




0698-4431 




RESISTOR 2-05k U 






A3P1 0 


0757-0442 




RESISTOR 101 1* 125W 






A3UL 


1620 16BB 


3 


IC::5N74LS247 BCD TO 7-SEGMENT DECODER 


2B4B0 


182U- IfeBS 


-t JU2 


1 82 0-1680 




IC;5N74LS247 BCD TO 7-SEGHEHT DECODER 


284B0 


1820-Ib 38 


43J3 


1 820-0471 


4 


IC SN74 06 N INV 


01295 


SN740AN 




1020-1411 


4 


IC SN74LS 75 N LATCH 


01295 


'N7^LS75N 


43U5 


1020-0471 




IC SN74 06 N INV 


01295 


SN740bf4 


h3Uo 


182 0-1411 




K SN74L5 75 N LATCH 


C1295 


SN74LS75N 


43ur 


1820 0471 




IC SN74 06 N INV 


01295 


S^'7406N 


A3U3 


1020-1436 


2 


1C SN744-S170 N DIGITAL 


01295 


SN74L SI 7UN 


43U9 


1820-1436 




IC 5N74LS170 N DIGITAL 


01295 


SN74LS173N 


43IJLQ 


1820- 119Q 


5 


IC SN74LS 0** N INV 


0129 5 


SN74LS04'4 


Ai'JU 


1620-1411 




IC SN74LS 75 N LATCH 


01295 


SN74LS759 


43UL2 


192 0-14U 




1C SN74LS 75 N LATCH 


01295 


SN74L S75F' 


u3UL3 


1820 ll<?7 


8 


IC SN74LS 00 N G«Tfc 


01295 


SN74LS00^4 


MJik 


1 020-1194 




1C SN74L5 OA N INV 


01295 


SN74LS04N 


AiULS 


1820-1144 


- 


IC SN74LS 02 N GATE 


012«5 


SN74LS02M 


4 1JL6 


1 820-0902 


j 


IC SN75 ^tSOAN 0«IVEF 


01295 


SN75450AN 


4 3UL7 


1820-0902 




IC SN75 V50AN OHIVER 


1)1295 


SNTT^tSOAN 


A3U 1 S 


1018-2271 


L 


K* c*O.M. 


20480 


1B1I3-2Z71 


A« 


04261-77004 


1 


nsCILLAfOP/'^ANGF FESISrOP B04P0 ASSEMBLY 


2B480 


04261-77004 


^ L 


0 160 le70 


3 


CAPACITOP-FID lOOOOpF .5* 


2B4B0 


0150 1670 


4^C2 


0 160-1670 




CAPACIT0P-F7D lOOOOpF .5* 


2B480 


0160-1670 


4*C3 


□130-0228 


2 


CAPACITOB-f AO 22UF«-10< 15V0C TA 


56239 


IMODZZGFgOlSRS 


H «L 


OlBO-0223 




CAPACETCR FJO 2ZUF ♦ 10? 15V0C T4 


56239 


L50D+‘‘2aX9015R‘» 


4*»C 5 


0180-1052 


t 


CAPACITOP-FKD 220UF 6.3V 


28 %a 0 


0180 1U52 


4-»C6 


Uieo 1051 


lb 


CAPACITOR-FID lOOUF 16V 


28480 


0180-1051 


*4+C7 


01BO-IG51 




CAPACITOR -Fid lOOUF 16V 


2Et30 


0180-1051 




0180 1052 




CAPACITOP-FID 220UF 6.3V 


284B0 


0180-1052 


4-*C9 


3 180-1056 


3 


CAPACITOP:F*0 1000 UF 25V0L AL cLECT 


28480 


0180-1036 


4-»310 






NOT ASSIGNED 
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Table 6-3. Replaceable Parts (ConPd), 



Description 



PESISrOP 750^ 1% . 
RESISTOR 17. BT U 
RESISTOR 750f U . 
RESISTOR 1B.2T U 
RESISTOR 1331. 11 . 



I25W F TC=0+-10n 
125W F Ti: = 0+-lO0 
I25W F TC=0+-100 
125W F TC=0+-lnO 
I25H F TC=0+-100 



Mfr 

Code 



CAPAC ITOP -F«D 75pF +-5t 30OWV0C MICA 
CAPACITOP-FUD 47pF +-5I 300MVDC MICA 
CAPACITOR-FliD lOOUF 16V 
CAPAC IT0R-F<D 20pF +-5* 500HV0C CER 
CAPACITOR-FKB lOOUF 16V 

CAPACITOP-FXO lOOUF I6V 
CAPACITOP-F'D lOOUF 16V 
CAPACITOP-F'D lOOUF 16V 
CAPACITOP-FXD lOOUF 16V 

OIODE-SHITCHING 30V 50HA 2HS 00-35 
DIODE-SUITCHINC 30V 50MA JMS 00-35 
DIODE-ZNP 3 16V 21 00-7 PD- AW FC-- 06A* 
DIODE-ZNP low 51 DO-7 PD=1M 
DIODE-SWITCHIIIC 30V 50HA ZHS 00-35 

DIODE-SWITCHING 30V 50MA ZNS DO-35 
OIODE-ZNR IIV 5J P0=1W TC=+ 07* 
DIODE-SWITCHING 30V 50HA ZNS 00-35 
DIODE-SWITCHING lOV SOMA 2NS DO-35 
DIODE-SWITCHING 30V 50HA ZNS DO-35 

DIODE-SWITCHING iOV 50HA ZNS DO-35 
DIODE-SWITCHIHG lOV SOMA ZNS 00-35 
DIODE-SWITCHING iOV SOMA ZNS DO-35 
DIODE-SWITCHING lOV 50MA ZHS DO-35 
DIODE-SWITCHIHG 30V 50HA 2NS DO-35 

DIODE-SWITCHIHG 30V SOMA ZNS 00-35 
DIODE-SWITCHING 30V SOMA ZNS DO-35 
DIODE-SWITCHIHG JOV 50HA ZNS DO -35 
DIODE-SWITCHING lOV 50MA ZHS 00-35 
DIODE-SWITCHIHG lOV 50MA JNS DO-35 

DIODE-SWITCHIHG JOV SOMA ZHS DO-35 
DIODE-ZNP S..03V 5* DO-7 PD=,4W TC=+,.057t 
DIODE-ZNP IIV 5* PD=1W TC=-c- 07* 
DIODE-ZNP liv 5* PD=1W TC=c- 07* 
DIODE-SWITCHIHG JOV 50MA ZNS 00-35 

DIODE-SWITCHIHG 30V SOMA ZNS 00-35 
DIODE-SWITCHIHG JOV SOMA JNS DO-35 
DIODE-SWITCHIHG JOV SOMA ZNS 00-35 

PELAI PEED 
PELAy:PEED 
PELA( PEED 
PELAV-REED 

IPAHSISTOP J-FET N-CHAN D-MODE SI 
TPANSISTOP J-FET N-CHAH O-HODE SI 
rPANSISTOP MOSFET P-CHAN D-MODE SI 
TPANSISTOP NPH SI PD=300MW FT=ZOOMHz 
TPANSISTOP NPN 51 PD=300MW FT=200MHz 

TPANSISTOP PNP SI PD=J00MW FT=150MHl 
TRANSISTOR PNP SI PD=JOOMW FT=150MHz 
TRANSISTOR NPN 51 PD=300HW FT=200MHi 
TPANSISTOP PNP 51 PD=300MW FT=I50MHz 
TRANSISTOR NPN 51 PD=300MW FT=200MHz 

TPANSISTOP NPN SI PD=300MW FT=200MHz 
TPANSISTOP NPN SI P0-30OMW FT=200MHz 
TRANSISTOR NPH 51 PD'IOOHW FT=200MHz 
TRANSISTOR NPN 51 PD=100MW FT=200MHl 
TPANSISTOP NPN 51 PD=IOOMU FT=200MHz 

TRANSISTOR NPN 51 PD=100MW FT'ZOOMHz 
TRANSISTOR NPN 51 P0=10OMW FT=200MHz 
TPANSISTOP J-FET N-CHAN D-MODE SI 
TPANSISTOP J-FET N-CHAN D-MODE SI 
TPANSISTOP J-FET N-CHAN D-MOOE SI 

TRANSISTOR J-FET N-CHAN D-MDDE SI 
TPANSISTOP J-FET N-CHAN O-MUDE SI 
TRANSISTOR J-FET N-CHAN O-MUDE SI 
TRANSISTOR J-FET N-CHAN E-IUB 
TRANSISTOR J-FET N-CHAN D-MOOE SI 

TRANSISTOR NPN ZM221BA SI TD-5 PD=BOOHW 
TPANSISTOP PNP ZN2904A SI TO-5 PD=60HMW 
TPANSISTOP PNP SI PD=300MW FT=150MHz 
TPANSISTOP PNP SI P0=300MW FT=1 50MHz 
TPANSISTOP PNP SI PD=300MW FT=150MHz 

TRANSISTOR PNP SI PD=300MW FT=150MHz 
TPANSISTOP PNP SI PD=300MW FT=150MHz 



Section VI 
Table 6-3 



Mfr Part Number 



0160-2202 

0160-2307 

0180-1051 

0160-2264 

01BO-1051 

0180-1051 
0180-1051 
131 80-1 051 
OlBO-1051 

1901-0040 

1901-0040 



1901-0040 

PDllFB 

1901-0040 

1901-0040 

1901-0040 

1901-0040 

1901-0040 

1901-0040 

1901-0040 

1901-0040 

1901-0040 
1901-0040 
1 901 -0040 
1901-0040 
1901-0040 

1901-0040 
SZ 10939-170 
PDllFB 
RD I 1 FB 
1 901 -0040 

1901-0040 
1 901-0040 
1901 -0040 



1B55-H0B2 

1854-0071 

1B54-D07I 

1853-0020 

1853- 0020 
1B54-D071 
1B53-DD20 
1B54-0071 

1854- 0071 
1B54-0D71 
1B54-0071 
1854-0071 
1B54-0071 

1B54-0071 

1854-0071 



2N2210A 
2N2904A 
1 B53-0020 
1 B53-0020 
1 853-0020 

1 853-0020 
1B53-0020 

HA4 

C4-1 7B-T0- I 782-F 
NA4 

C4-1 /a-T0-l822-F 
C4-1/8-T0-I333-F 



See introduction to this section for ordering information 










Section VI Model 4261A 

Table 6-3 



Table 6-3. Replaceable Parts (Cont’d). 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


44R6 


0698-3451 




PESISTGR 133R 1* .125W f TC*0««10U 


16299 


C4-1/8- TO 133 }-F 


A4R7 


0757-0317 


2 


RESISTOR l«33r It .125W f TC=0*-l00 


24546 


C4-l/B-T0^133L-F 


44R6 


0757-0278 


1 


RESISTOR 1.78H IX .125K F TC=0*-100 


2A5A6 


C4-l/e-T0’l78i-F 


44R9 


0698-3155 


4 


RESISTOR 4«6AI> IX «12SW F TC=0«»-100 


16 £9 9 


C4-1/8^T0*4641-F 


44R10 


0683-3335 


30 


RESISTOR 33R 5X .25W FC TC* 400/«-B00 


01121 


CB3335 


44R 11 


0683 8225 


1 


RESISTOR 8*2R 5X .25W FC TC»-A00/+700 


01121 


CB8225 


44R12 


0698-3154 


I 


RESISTOR 4.22R If .125H F TC=0^- lOO 


16299 


C4--1/8 T0-4221-F 


44R13 


068>3335 




RESISTOR 33R SX .25W FC TC=*A00/*800 , 


01121 


CB3335 


44R14 


0683-1035 




RESISTOR lOK 5X .25W FC TC*=400/+800 


01121 


C03335 


4hR15 


0757-0443 


1 


RESISTOR IIK IX *125H F TC»0«- 100 


24546 


C4-1/S-T0*ll02-F 


44R16 


0757 0416 


3 


RESISTOR 511 IX .IZSW F TC«0«->100 


24546 


C4 = l/e-T0-5HR- F 


44R17 


0699-4A42 


1 


RESISTOR 4.A2R IX •I25>i F TC=0* 100 


16299 


C4-1/B-T0-4A21-F 


4‘»R18 


0698-4420 j 


1 


RESISTOR 226 IX .125W F TC»04--100 


16299 


CA-1/B»T0-226R-F 


A4R19 


□683-3335 




RESISTOR 33lt 51 ^Z5U FC TC = = 400/*800 


01121 


CB3335 


44R20 


0683-3335 




RESISTOR 33F 5X .25W FC TC=*400/*800 


01121 


CB3335 


A4R21 


0683 3335 : 




RESISTOR 331^ 5X ,Z5U FC TC==400/^800 


01121 


CB333E 


4^R22 


0683-3335 




RESISTOR 33F 5X *Z5U FC TC=^400/+800 


01121 


CB3335 


44R23 


0683-4725 


43 


RESISTOR 4*7F 5X .25W FC TC*-400/*70O 


01121 


CB47Z5 


44R24 


0683-7525 


1 


RESISTOR 7.5lt 5X .25W FC TC=-A00/^70O 


01121 


CB7525 


4<»R2S 


0757-044Z 


4 


RESISTOR lOH- IX 9l25« F TC = Of-I00 


24546 


C4^1/e T0-1002‘ F 


44R26 


0698-3515 


1 


RESISTOR 5-90R IX .IZSW F TC=0^100 


16299 


C4-1 /a-TO-5901 -F 


A4R27 


0683-1535 


3 


RESISTOR 15K 5X •25M FC TCe-400/«-BOO 


01121 


CB1535 


44R2a 


0683-1535 1 




RESISTOR 15F 5X .25M FC TC=-4QO/+800 


01121 


CB153b 


A4R29 


0603 0275 


A 


RESISTOR 2.7 5X .25N FC TC==400/^500 


01121 


CE27G5 


AAR 30 


0683-0275 




RESISTOR 2.7 5X .25M FC TC=-4002»500 


01121 


CB27G5 


A4R31 


0764-0015 ! 


1 


RESISTOR 560 5X 2H MO TC=0«'’200 


24546 


FP42 = 2-TOO-Sn- J 


A4R32 


0757-0465 1 


4 


RESISTOR lOOF IX .125W F TC=0»-100 


24546 


C4-1/3-TO-1003-F 


A4R33 


0757-0442 




RESISTOR lor IX .125M F TC=0«--100 


24546 


C4-l/B“TO-10U2‘F 


A4R35 


0696-00 B3 


2 


RESISTOR 1.96R IX .125M F TC=0+-100 


16299 


C4-l/B-Tn-19bl-F 


A4R37 


0 69 8-3440 


2 


RESISTOR 196 IX .125M F 7C=0>-100 


16299 


C^l/8 = T0=196P-F 


A4R36 


0698-3440 




RESISTOR 196 IX -125W F TC'0^100 


16299 


C4-l/B-T0 = l9£iP = F 


AAR39 


0683-0825 


1 


RESISTOR 0.2 5X .25W FC TC=-400/*500 


01121 


CB82C5 


A4R40 


0683-3335 




RESISTOR 33K SX .25H FC TC==400/^800 


01121 


CB3335 


A4R41 


0633-3335 




RESISTQQ 33F 5X .25M FC TC=-AO0/*8O0 


01121 


CB3335 


AAR42 


0683-3335 




RESISTOR 33F 5X .25W FC TC==400/fr600 


01121 


CB3335 


A4R43 


068 3-3335 




RESISTOR 33K 5X .25W FC TC»-4O0/fBO0 


01121 


CB3335 


44R44 


0683 3335 




RESISTOR 33K 5X .25W FC TC==400/«-BOO 


01121 


C03335 


AAR4S 


0683-3335 




RESISTOR 33F 5X ,Z5U FC TCc=400/*BO0 


01121 


CB33'*5 


44R46 


0683-3335 


6 


RESISTOR 13I- S% ..Z5W FC TC = -4 00 / +800 


01121 


CB3335 


A%R47 


0683-3335 




RESISTOR 33F 5X .25M FC TC*-AO0/+8O0 


01121 


CB3335 


4AR50 


0683-5625 


1 


RESISTOR 5.6IT 5X .25W FC TC=-400/ +70O 


01121 


CB5625 


AARSl 


0683-2^15 


2 


RESISTOR ZilO 5X .25W FC TC= 400/+700 


01121 




AAR52 


0698-2225 


1 


PES1STQR?FX0 90.0K OHM O.OSX 1/BM MF 


2B4BO 


069B 2225 


4AR53 


0698-2295 


1 


RESISTOR F^D 11.090 OHM 0.05% 


28480 


0698-2295 


44R54 


0698-3329 


1 


RESISTOR lOK .SX .125W F TC=Of-100 


03888 


PME55-1/B-TO-1002-3 


A4R55 


0683-1055 




RESISTOR IM 5X .25W FC TC= = 800/-f 900 


01121 


C81055 


A4R56 


068 3-1055 




RESISTOR IM 5X .25W FC rC=-800/+900 


01121 


CB1055 


44R57 


0698-2296 


1 


PE51ST0P F*D 1010..1 IIHH 0 05% 


284BO 


0698-2296 


44R58 


0683^1055 




RESISTOR IM 5« .25W FC rC=‘800/+900 


01121 


CBL055 


44R59 


0663 1055 




RESISTOR IM 5X .25W FC rc=»800/+900 


01121 


CB1055 


44R60 


0698-2294 


1 


PESI5T0P::F)'D 100 lOHH 0 05% 


28480 


0698-2294 


44R61 


0083-1055 




RESISTOR IM 5X .25W FC TC«-800/^900 


01121 


CB1055 


A4R62 


0683-1055 




RESISTOR IM 51 .25U FC TC«-800/+900 


01121 


CBl 055 


44R63 


0698-2298 


1 


PESIST0P::F»0 10 OHM 0 05% 


28480 


0696^2298 


44R64 


0683«10S5 




RESISTOR IM 5X ♦ZSW FC rC»-800/+900 


01121 


CB1055 


A4R6S 


0683-1055 ' 




RESISTOR IM 5X .25M FC TC=»800/+900 


01121 


CB1055 


44R66 


0683-4705 1 


2 


RESISTOR AT 5X .25W FC TC=»400/+500 


01121 


CB4705 


A4R67 


0683-4705 i 




RESISTOR 47 5X .25M FC TC»»400/+500 


01121 


CB4705 


44R68 


0683-1035 


IL 


RESISTOR lOK 5X .25W FC TC*-A00/+700 


01121 


CBl 035 


A4R69 


0683-1035 




RESISTOR lOR 5X .25« FC TC*-400/f700 


01121 


CBl 035 


AAR 70 


0757-1090 1 


2 


RESISTOR 261 IX .5W F TC=0#«100 


19701 


MF7Cl/2’T0=261P =F 


AAR 71 


0663-0275 




RESISTOR 2.7 5X .25H FC 7C—AO0/ + 5OO 


01121 


CP27G5 


AAR72 


0683-0275 




RESISTOR 2.7 5X .25M FC TC*-AO0/+5O0 


01121 


CP27G5 


AAR 73 


0757-1090 




RESISTOR 261 IX .5M F TC*O»^-lO0 


19 701 


MF7CI/2-TO-261P -F 


AAR7A 


0683-3335 




RESISTOR 33R 5X .25M FC TC*-AOO/»8O0 


01121 


C03335 


AAR75 


0683-3335 




RESISTOR 33lt 5X .25H FC 7C==AO0/+8O0 


01121 


CB3335 


AAR76 


0683-3335 




RESISTOR 33R 5X .25M FC TC-=AOO/+8O0 


01121 


CB3335 


AAR 77 


0683-3335 




RESISTOR 33K SX .25M FC TC— AO0/+8O0 


01121 


CB3335 


AAR 78 


0663-3335 




RESISTOR 33F 5X .Z5W FC TC»A00/ + 800 


OllZl 


CB3335 



See introduction to this section for ordering information 
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model 4261A 



Reference 

Designation 



Section VI 
Table 6-3 



HP Part 
Number 








U160-2204 
0160-1678 
€lo0 22 04 

0160-2055 
0160-2055 
OlBO-1051 
0160- 2055 
0180-1051 

OibO 2055 
0180-1051 
0160 2055 
Oi.00-1051 
0160 2055 

01 BO-1051 
0160-2055 
0180-1051 
0160-2055 
01 4(3-0 190 

1901-0176 
1901 -0J76 

1501 -00*t0 
1501 0040 

1501-0040 
15Ca 00^0 
1501-0040 
1501-0040 
1501 0040 

1901-0040 

1501- 0040 
1901-0040 

1901- 0040 
1901 0040 

1502- 0041 
1502 -0041 
1501-0040 
1501-0040 

1902- 0049 

1653-0020 
1653 0020 
1B53-OC20 
1653-0020 
1653- 0020 

1653-0020 
1653 0020 

5080- I83(J 
50a0-J83i:i 
5080- 1830 

5080- J83II 
5080-3830 
50B0-3830 

1 655-00o2 
1855 0C62 

1855-0062 
IS55 0062 



Table 6-3. Replaceable Parts (Cont’d). 



Qty 



0683- 


33 35 


0683- 


33 35 


0683- 


3335 


0683- 


33 35 


0603- 


33 35 


0683- 


33 35 


0698- 


0083 


0683- 


1065 


2100- 


2514 


9100 


0846 


1626- 


01 3S 


1826- 


0013 


Uh261 


-50022 


2bl 


-77005 


0160- 


1678 


0160- 


2254 



Description 


Mfr 

Code 


Mfr Part Number 


RESISTOR 331 5t 25W FC Tc=-400/+B00 


01121 




RESISTOR 331 51 25W FC TC=-400/+800 


01121 




RESISTOR 331 5* 25M FC TC=-400/+800 


01121 




PESI5T0P 331 S% 25H FC TC*-400/+800 


01121 




RESISTOR 331 St 35W FC Tc=-400/+B00 


01121 


CB3335 


PESIsfoP 33t 5% 25W FC TC=-400/+800 


01121 




RESISTOR 1 961 U 125M F TC=0+-100 


1 6299 


C4-1 /H-TO -1 96 1 -F 


PESI3T0P lOM 5* 25W FC TC*-900/ +1 000 


01121 




PESISTOR-TPMP 201 lOt C SIOE-flDJ 1-TURN 


30903 


ET50WZ03 


rPAN5FOPMEP-PUL3E 412N3 


2B48D 


9100->084b 


IC MC 1150 OP AHP 


0*^713 


MCIA50P1 


IC OP APP 


26400 


IB26 U013 


suppOPreF» ecAFo 


2B480 


D4261-50022 


PPOCFSS AMPLIFIER ROAPO ASSEM8LV 


2B480 


04261-77005 


C:FXD Mr 0.1 UF 2t 200VDCW 


20480 


0160-1678 


L6P5CITOP -fXC 7.5PF F-.25PF 500HVDC CFB 


204SO 


0160 2254 


CAPAC ITCif-F*0 lOOPF e-Sl 300WVCC MICA 


9 3790 


PDMl5rl01J3C 


C:F»D MY 0.1 UF Zt ZOOVDCW 


20430 


0160-1678 


CAPACI TOP-FAO lUOPF «-5» 300HVC:C MICA 


93790 


PrM15F101J3C 


CAPACITOF-F»tD .OIUF freO ^Ot lOUWVDC CEP 


20400 


0L60 -2055 


CAPiCITOF-FXC .OIUF FBO-ZO* lOOHVOC CES 


20430 




CflPACITOP-F»D lOOUF 16V 


28400 


0180-1051 


CRPACITOR-FID ..OIUF +80-201. lOOUVBC CEP 


28460 


0160-2055 


CAPACITOP-FXD lOOUF 16V 


28430 


0180 1051 


CAPACirOR-FCD OIUF +80-20^ lOOWVDC CEP 


2B460 


0160-2055 


CAPACITOP-FHD lOOUF 16V 


26400 


OlRO-10'51 


CAPftClTOP-FID ..OIUF +80-201 lOOHVDC CEP 


2848U 


0160-2035 


CAPACITOP-FXD lOOUF 16V 


26430 


0180 1051 


CAPALirOR-F(D .OIUF + 80-201 lOOWYDC CEP 


264S0 


0160-2055 


CAPACITOR-FiD lOOUF 16V 


284BD 


0180-1051 


CAPAC ITOP-FiD -OIUF +80-201 lOOWVDC CFR 


28480 


0160-2055 


CAPACITOR-FID lOOUF 16V 


2 1-1480 


0100 -1 05 1 


CAPACITOR-FID .OIUF +60-201 lOOWVDC CEP 


28480 


0 160 -2055 


CAPACITOP-FID 39pF MICA 






ClGDE--GEfJ PPP 


28480 


1901-0376 


CICDE-CEN PRP 


26460 


1 901 -0376 


CICDfc-SHlTCHINb 313V SOMA ZNS DO- 35 


28480 


1901 004D 


DIQOfc-SWITCHlNC; 30V SOMA 2NS 00-35 


28480 


1<^01-0040 


DICDE-SWITCH1N& 30V 50MA 2NS DC-35 


28400 


1901-0040 


CICDE SWITCHING 30V SOMA 2NS 00-35 


28430 


1901-0040 


DlDDiL-Slii ITCh IMG 3lJV 50MA 2NS 00-35 


28480 


l<jOl-0040 


OIDOE-SWITCHING 30V SOMA 2NS 00-35 


23430 


1901-0040 


OIOOC-SH ITCHING 30V SOMA 2NS 00-33 


2B4SO 


1901-0040 


CIODE-SWITCHING 30V SOMA 2NS DC- 35 


284PO 


1901-0040 


OIODt-SWITCHING 3UV SOMA 2NS 00-35 


25480 


1901-0040 


OIOOE-SH ITCHING 30V 50HA 2NS 00-35 


284B0 


1901-0040 


CIODE-SWITCHING 30V SOMA 2NS 00-35 


28460 


1901-0040 


CIODE-SWITCHING 30V SOMA 2NS 00-35 


2B4eO 


1901-0040 


OIODE-ZNP 5.11V 51 DQ-7 PO=.S>I IC=-.009l 


04713 


5Z LU93Q-'5B 


CIGOE-Zff 5.11V 5f 00-7 P0=.4W TC— .009t 


04713 


SZ 10939 90 


DICDE»SWlTChIttG 30V SOMA 2MS 00 35 


28400 


1901-0040 


DIODE-SWITCHINg 30V 50HA 2NS 00-35 


28480 


190 1-01340 


OIOOE-ZNR e«l9V 5% DO-7 P0-.4W TC=*«022Z 


04713 


SZ 10939-122 


TPANSISTOP PNP SI PD=300MW FT=15UHH1 


28480 


1053-0020 


TPANSISTPP PNP SI PD=300MW FT=150MHI 


28460 


1853-0020 


TRANSISTOR PNP SI PD=300M» FT=150MH2 


284B0 


1653-0020 


TPANSISTOP PNP SI PD=300MW FT=150MH2 


28480 


ISSJ^'OOZO 


transistor PNP SI PD=300MW FT=150MFZ 


28400 


1853-0020 


TPANSISrOfl PNP SI PO-300MW FT=150MHZ 


28430 


1653-0020 


TRANSISTOR PNP SI P0»300MW FT=150MMZ 


28480 


1853^0132 3 


TPANSISTOP J-FET N-CHAN D-MODE SI 






TRANSISTOR J-FET H-CHAN O-HODE SI 






TRANSISTOR J-FET N-CHAN D-MODE 51 






TRAMSISTOF J-FET N-CHAN D-MODE SI 






TRANSISTOR J-FET N-CHAN O-MODE 51 






TRANSISTOR J-FET N-CHAN O-MODE 51 






TBANSlSrcP 4-FET N-CHAN D-MODE SI 


28480 


1855-0062 


TPANSISrOB J-FET N-CHAN D-MODF SI 


2B480 


1655-0062 


TPANSISTOP J-FET N-CHAN D-MODE SI 


284S0 


1855-0062 


TPANSISTOP J-FET N-CHAN D‘MOOE SI 


23 480 


1855=0062 



See introduction to this section for ordering intormation 
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Section VI 
Table 6-3 



Model 4261A 






Table 6-3. Replaceable Parts 



( Cont’d ). 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A5P1 


0683-1025 




PESrSTOP U 54 ;5W FC TC=-400/f600 


01121 


CB1025 


A5PZ > 


0683-2235 


10 


PE515T0R 55, 25W FC TC=-400/+BOO 


111 121 


C B 2 Z 3 5 


A5R3 


0683-1235 


3 


RES15T0P 12k 54 25W FC TC=-400/+800 


01121 


CB1 C35 


A5P4 


0683-2235 




RESISTOR 22k 54 25U FC TC--40O/+B0O 


01 121 


CB2235 


A5P5 


0683-2235 




RESISTOR 22k 54 25W FC TC=-400/+B00 


01121 


CB2235 


A5R6 


0683-22 IS 




RESISTOR 22k 54 25W FC TC=-4OO/+B0O 


01121 


CB2235 


A5P7 


0603-2235 




PE5I3TOP 22I- 25W FC TC = -400/-f8 00 


01121 


CB2235 


A5R8 


0683-1 235 




PE5I5TOP l^^ 5t 25W FC TC=-400/+800 


01121 


CBl 235 


A5R9 


0683 -22 35 




RESISTOR 22k 54 25W FC TC=-4OO/+B00 


01121 


CB2235 


A5R10 


0603-2235 




RESISTOR 22k 54 25W FC TC=-40O/+B00 


01121 


CB2235 


A5R1 1 


0683-2235 




RESISTOR 22k 54 25W FC TC=-400/+800 


01121 


CBZ235 


ASR1 2 


0683 -22 35 




RESISTOR 22V 25W FC TC=-400/+800 


01121 


CB223S 


ASP1 5 


0683 -22 35 




RESISTOR Z2V 51. 25W FC TC = -4OO/+0OO 


01121 


CB2Z35 


A5P17 


0603 -22 35 




RESISTOR 22V 5% 25W FC TC=-400/+800 


01121 


CB2235 


A5R18 


0603 -1 2 35 




RESISTOR 12k 54 25M FC TC=-400/+800 


01121 


CB1 235 


A5P1 9 


0683 -22 36 




RESISTOR 221 51 Z5W FC TC=-400/+800 


01121 


CB2Z35 


A5R20 


0683-2235 




RESISTOR 22V 51 25W FC TC=-4OO/+B0O 


01121 


CB2235 


A5RZ1 


0683 -22 35 




RESISTOR 22k 54 25W FC TC=-400/+BOO 


01121 


CB2235 


A5P22 


0698-8827 




RESISTOR IM OHM 14 . 25W 






A5PZ3 


0683-1035 




RESISTOR lOI- 51 -25W FC TC = -400/-»-70Q 


D1121 


C B 1 0 3 5 


A5P24 


0698-2297 


4 


RESISTOR FKD i OlV OHH 0 051 


28400 


U69H-2Z97 




OtoRB 22 97 




PESISrOP F’»D 3-OU IM1 0 051 


aB4B0 


0698-2297 




€603-1035 




RESISTOR lOF 5* .25U FC rc=-“t00/ *700 


01121 


C01O35 




0 757 02 73 


4 


RESISTOR 3. Oik 1* .tCSh F TC=0+-100 


2*t5^6 


C4-l/8-TO=30ll-F 




0 757-02 73 




RESISTOR 3. Oik II .1250 F TC=0+100 


24546 


C4-1/ B-TO-30U -F 


A5P29 


0683-5645 


4 


RESISTOR 560k 51 .250 FC TC=*B00/»S00 


01121 




•iSR il 


2100-2516 


4 


FESISTCF-TF^tP lOO^ lOT C SIDE ADJ 1-TUflN 


309B3 


ET50X104 








RESISTOR IM 14 .250 FC TC==8OO/RJO0 








0698-2297 




RESISTOR FID 3.01k OHH 0 05% 


ZP4B0 


0698-22 97 


4iR 34 


0690-2297 




RESISTOR FID 3.01k OHH 0 054 


26400 


069B-2297 




068 3-1035 




RESISTOR lOK 51 .250 FC TC=-400/f700 


01121 


CB1035 




0757 0273 




RESISTOR 3.011* .125W F TC=0^- 100 


24546 


C4=l/8 TO-3011 F 




0757-0273 




RESISTOR 3.01k It .1250 F TC=OR- 100 


Z4546 


C4=l/8- T0-3011=F 


A5R38 


0683-564“; 




RESISTOR 56Uk 51 .250 FC TC=-8004*900 


OllEl 






2100-2516 




RESI STGR-TRMR look 10% C SI0E-4OJ I'TURN 


30903 


ET50A104 




0698-2207 


2 


RESISTOR FXO 500 OHM 0.051 1/BO HF 


28430 


0698-2207 




0698-2206 


2 


RESISTORiFXC 100 OHH 0.054 1/80 MF 


28480 


0698 2206 




0698-2207 




PESISTQP ?^fXO 900 OHH 0.05* 1/8W MF 


28460 


0698-2207 


4 5fl 44 


0698-2206 




RESISTOR SFXD 100 OHM 0.05* 1/80 MF 


28400 


0693- 22 06 




0663= 1055 




PESISTCF IH 5* .25W FC rc = =BJ0/t-9G0 


01121 


CB1055 




068 3-1055 




RESISTOR IM 51 .250 FC TC=-800/e900 


01121 


C01O55 




0683-L055 




RESISTOR IM 5J .250 FC rC=-BOO/*900 


0L121 


CBl 055 




063 3-1055 




RESISTOR IM 54 .250 FC TC=-000/e900 


0112L 


CB1055 


A jP 49 


0603-1055 




RESISTOR IM 54 .250 FC 7C=-800/k900 


01121 


CBl 055 




0603 1055 




OFSISTOP IM 54 .250 FC rC=»800/F900 


0112L 


CB1055 




0683-1025 




PE'ilSTQP IX 5t .25H FC TC=-400/4-600 


01121 


CB1025 




0683-1035 




RFSISTOR 10k 54 .250 FC TC=-40a/F700 


0L12L 


CB1035 




0683-1055 




RESISrOP IM 54 .250 FC TC=-B00/*500 


0112L 


CB1055 


4iR54 


2 100-2516 




PESISrOP-TBMP lOOK lOT C SIOF-ADJ 1-TUPN 


3098 3 


ETSOXIO** 




0683-1025 




RESISTOR IK 54 .250 ft- TC=-*00/»60U 


0L12L 


C61025 


A')k56 


0683-2235 




PESISrOP 221* 5t .7-5H FC TC* = 40Q/^800 


01121 


CB2235 




0683-1055 




RESISTOR IM 54 .250 FC TC=-800/RiuO 


01121 


CB1055 




0693-1025 




RESISTOR Ik 54 .250 FC TC= 500/R600 


0L121 


CB1025 


ASRbO 


0&83-2235 




RESISTOR 22k 5* .250 FC TC=’400 /r800 


0L12L 


CB2235 




0683 1055 




RESISTOR IM 54 .230 FC TC=-80O/*R0O 


01121 


CB1055 




0683-1025 




PEStSTOF IH SI .25W FC TC=-4007»600 


01121 


C81025 




0683-1035 




RESISTOR lOR 54 .250 FC TC= ‘.00/+ 700 


01121 


CB1035 




0663-1025 




RESISTOR Ik 54 .250 FC TC='A00/+600 


01121 


CB1025 


ASRbb 


Oo8 3-3935 


I 


RESISTOR 39K 54 .250 FC TC^-MOO/kSOO 


01121 


CB3935 




0633 4725 




RESISTOR 4.7k 54 .250 FC TC=-40C/»700 


01121 


CB4725 




068 3-1025 




RESISTOR IK 54 .250 FC TC=*4UO/+600 


01121 


CB1023 




066 3-2235 




RESISIOP 22R 54 .250 FC TC=-400/*800 


01121 


CB7235 




060 3-1025 


10 


RESISTOR 1.8k 31 .250 FC TC= -400/4700 


01121 


CB1825 


45R71 


0683-1825 




RES1S70P l.8k Sf .250 FC TC=-400/*700 


01121 


CB1825 




0683-2235 




RESISTOR 22k 5* .250 FC TC=-400/»BOO 


OliZl 


CB2235 




068 3-1025 




RESISTOR IK 54 .250 FC TC=-400/»600 


01121 


CBl 025 




068 3-1045 




RESISTOR lOOK 5* .250 FC TC=-400/»BOO 


01121 


CB1045 




0663-1025 




RESISTOR IK 54 .250 FC TC=»4OO/»b0O 


0LL21 


CB1025 


A3R76 


0683-1055 




RESISTOR IH 5X #25^ FC TC=-8l)07^900 


0IL21 


C61055 




0663- 1055 




RESISTOR IM 54 .250 FC TC=-B00/«90Q 


01121 


CB1055 




0663-1015 




RESISTOR lOO 54 .250 FC TC=-400/4500 


01 L21 


CB1015 




0683-1015 




RESISTOR lOO 54 .250 FC TC=-400/«-500 


01 L2l 


CB1015 




0683-1015 




RESISTOR 100 5* .250 FC TC=“400/»500 


01121 


CBL015 


— dA 81 


0683-1015 




RESISTOR loo 54 .250 Ft TC=»400/»SOU 


01121 


CB1015 



See introduction to this section tor ordering information 
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Table 6-3. Replaceable Parts iCont’d). 





HP Part 
Number 



Ot.03 1015 
no33-l015 
Ucfl3-U.‘+5 
2100-2516 
06B:-47:5 
1Q26-1465 
1826-OM 7 
1B26-0319 
1326-0217 
132 b 013 9 

1626-0139 
1320 0125 
1 320-0321 



0*7261-77006 
04261 -66906 
l) 1 oO 15 66 
0160-0207 
0160 167U 
U 160-0127 

Jiao-1052 

Ui6U 0127 
□ 130-1052 
□160-0040 
0160-0040 
O IbO 15 37 
0160-1 563 
0160-0207 
0l3t> 1603 
0160-1674 
J160 1554 
0160-2055 

0160-2055 
0160-2055 
0160-2055 
JlSO-01'97 
ni it>-oi97 
ni BO-1 051 
Ul 80-1 051 
01 50-0075 
01 60-0763 
0160-2197 
1-02-3125 

1501 OU'fJ 

1501- 0040 
1'jU1-00+0 

1502 JQ7** 

1 902-3003 
1^02 31**9 
1' U2-31-.9 

i^oi-uu-»a 
1 soi-cana 

1 502- 3149 

I -.02-OU-I9 
1^0 2-3059 
1=01-0040 
i 501-0040 
l9Ql- OO hO 

1<^01-OU40 

i-:oi-oo40 

1901 UQ^O 

l..Ql-LU-tU 
I ••'02-00-.; 

ltS4 0071 

1854- 0023 
1953-0034 
1853-0034 
1 553-0020 

1855- 0001 
1855-OOai 
50B0- 3830 
5000-3830 
5000-3830 

1055-0001 
1 865-0570 
1 fl 55—0062 
1855-0062 

1 855-0570 

1850-0570 
1 853-0020 
1 £53-0020 
1654-0071 
1 853-O02J 




Description 



Mfr 

Code 



Mfr Part Number 



FESISTT"-* lOO 5* .25>J rc TC= ‘♦D0/+500 
P6SISTUf 100 5* .25'« =•* 75 =-400/ ♦.= 00 
90SISrL' loot- 5* ,25W FC ^00/ + BUD 

PESISTC -T*t04P lOO^ lOi C S!D5-A'JJ 1 TLF» 

PESIsrOP 4 7f 5% .251^ 

IC OP AMP 

IC PAi 4558T OP AMP 
IC LF356H OP AMP 
iC PAY 4558T OP AMP 
IC HC 1456 OP ;iMP 

IC MC lr?6 CP A'!P 
IC UA 711C CPMP'^PJTJf 
IC UA 710C CCMPA^ATO*- 



PH^se DL rFC'DP/rnr. G-’A? j*- boa, - to i55=m»ly 
OPT. 010 

C:=AO 0,1 l|C nj, IQUVUCh 
C2F/0 0.01 JF 5? 200VDCW 

CAPAl irOP-FXD lOOOOpF O.OSl 
CAPAl ITOP-Fl'O lUF +-20% 25HVDC CEP 
CAPAi:irOP-F»0 220UF 6,, IV 

CAPALirOP-FXD lUF +-20% 25WV0C I EP 
CAPAUTOP-FXD 220UF 6. 3V 
CsFAO '«y 0.0-»7 JP 5^ 200VDCW 
C:F*D 0.047 -It 200VDCW 
C FXD MY 33UF S% 

C:;F»D MY 47UF 5% (OPT. 010) 

C = F«n ‘It O.Ul *J= 57 200VOCW 
t 'll 1 ijF ij’ loov 'y 
r-+AD_Hi 0.. 33 OF 10% 
r = F>t KY 0.33 IJ= 5J lOOVDC" 

CliPACirCF- FtO .UllJF ♦5U 20f IJCtlVDC F f w 

CAPICIT'IP FUG .31IJF ♦HJ ZOT IJOWVDC CEP 
CAP^CIT'F .OIUF +PO 20% lOC-J'/Or CE7 

CAPACITI"^ FKO .OUF +:r>-20? iUQWVOC CEI-' 
CAPACITC3 FHO 2.2UF+ lOS 2UV0I TA 
CAPiCITfr' F*n 2.2UF+ 111: 20VD‘" Tl 
CAPACITOP-FHO lOOIIF 16V 

CAPACIT0P-F«D lOOUF 16V 

CAPACITOP-FXD 0..0D47UF 500V 
CAPACITOP-F»D 5pF 

CAPACITOP-FHO lOpF 5% 3U0WVDC MHA 

Cl 2 fij,93V 27 'V'-7 PD=.-+W Tl=^,J*-«r' 

or jDfc ohlTCHIMi 3JV 2i4S .O 35 

CILOr-'iH ITChlflfr 3'3V 50MV 2NS 'JC-J3 

f I ITCHIhI^ 3UV 30H «, 2NS '>0 3f 

Oir Y-ZJF A. 32V 2t H i" oii=.^,V( ■=C = -.035t 

DIOOE-ZNP 4 64V 2% (OPT- 010) 

DI.IDf Z'fo 9.09V 5* 7 P5=.-r'u fi=+,u:5*- 

OIDOF Zr -■ 9,0-»V 3% D- 7 Tr= + .u57- 

5IJ. e =W [TCHI.'IH 5u.M 2I«S 2T 25 

OII»UE-5<4 ITChl ir, 50V 2i|S 

CIuLt-ZiJ'^ 9.04V D'.-7 P3=.4^ TC=^.057^ 

CirCF Z'JF 6.15V 5* 'JP 7 H0=.4W Tr=f,J22- 

OnOc Zf,c 3.PBV 54 7 PU=.fH Tr= = M 

DICDE SVjITCHIIG 3UV 50M,« 2flS 03 - J5 

CIC3C-5H TTCHlMi :-DV 50^1+ ZM5 *C-35 

•;rt'>c-Sd ITCHING 30V JO-'A 2'4S OC-35 

ClrO£-5HlT;Hi<G 3UV 5oMV 2iJS DC-35 

Cl 'OF-SwITCHUG ?0V 50flA 2iJS uO-3f 

CIi.CE SwlTCHMi; 5i)V ZNS '»C ir 

CinCc-oW CTChIN'- 30V 53MA 2NS ^^0-35 

CI'-Jf-ZNh 6.14V 5% JU-7 Pn=.4w Tt = + .J227 

TFAiMSISTCQ NPN 31 Pr*3U0MW FT*20JHMZ 

TiiANSlSTHP f;PM Z i P0=360MW 

TPA'JSISTJP FNP £I POsTOOMW FT» l>U‘1h7 

T-aN5IS’'cF PF,P 51 P0*300MW FTsl50HFZ 

TiiAr.!SJ STnp PtiP 51 P0=300Mfi rT*15UPiHZ 

TPANSISTuP J^FPf n-CHA.'J Cl MOOF; 51 

TiJ^MSISTHF J-P2T N-CHAN U-HOOC 91 

TPA^SiSTuP J-=-r f«-CHaN D-MOC 51 

TPmNSI'Top J-Fc” •|-CHAtl U-MOOF 51 

TBANSIS’^OP J-Ftr .»-CHAtJ 5T 

TRAN5I5TOR J-FET N-CHAH 
TPJ1N5I5T0P J-FET 

TPAMSIS'CP J- = CT '‘I-CH5D D-rt2Dv 51 

TP/iNSISiJf J-F2T H-CHtH U-MOJ* 51 

TP-AN5I5T0P J-FET 





TRANSISTOR J-FET 
T^AMSISrCF PNP 51 



P0=300HH FT=150MHZ 



TPA*gSlSYbP PAP 51 ?D=300MW FT=150 MhZ 
TPANSlSrcP NPnl SI P0=2uuMi< FT=2oaMHZ 
rPANSISM'P PfsH 51 PG=500MH FT=15UHHZ 



CP10V5 
rinoL = 
r H 1 04 5 
£■' 5UAiU . 



71141 
71 OH': 



016 15 

0160-0207 

0160 1670 
Ui^ U-01 27 
01«=0 LQi'2 

01^ '■)- 31 2 i 
Onu 105 ' 

0160-0040 
0160-0040 
Oi/iO 13 .17 

01 60-0207 
Ol-iQ 1-U3 
0160-1674 

0 1 (J 0 1 5 T t 



0180-1051 

0180-1051 

0150-0075 

0160-0763 

0160-2197 

3Z iOt3 1-132 

190. 

1 901-60 I '» 
I'liJi (3J40 

'-.Z 1 1 = 5 - -71 

?r Lul’ 17 J 
Zl 170 

1901 OQ + 'J 
1 = 11-01+' 

5Z i<j439 170 

5Z LO*^’'- 122 
5Z 67 

ISO! U,3+t» 

IFO l-O'O tO 
l*^Oi 0'1-fl 

L9IJL-3P +U 
19U 1-00 4IJ 
1401 00 +0 
19(IL-0'J* 0 
5Z ins-!-, L"2 

1354- 0J71 
ie^c-0071 
1B5 ]-0034 
1053-0034 
ie= 2-0021) 

U5'3 oon 
1854-0023 



1B55-00B1 
2S^ 523 -Ll'uM2 
U5 5 OGnZ 
L-=58-DOo2 

25I523-L1 uM2 

25l-523-Ll^M2 
IS5 3- J020 
1653-JJ2U 
185+^0071 
185 S-0020 



See introduction to this section for ordering information 
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Section VI Model 42614 

Table 6-3 



Table 6-3. Replaceable Parts ( Cont’d ). 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




1853-0020 




TPAVSISTOP PNP 91 Pn=3oOMW FT=150HHZ 


>0480 


1353 0020 


It 3iJ 22 


5080-38311 




7PA.4SISTnp J-FtT n-CHAN D->40D5 SI 






-t3U23 


5080-3830 




TFA'ISISTOP l-FET ►^-CHAN D-HGOb SI 






4aQ 2 ** 


1855 0(W9 


1 


TPAMSISTOP-JfET TUAL M-CHAN D-MGUF SI 


23480 


1855-0049 


-«o 0 23 


1£ 55-0062 




TPAJSISTOP J-FtT f4-CHAN O-HOOl: SI 


2S430 


1855-0062 


tt ai* 1 


0633- 1035 




PF.ISrCF lOA 5t *25W fC TC=-400/^700 


01121 


CE1035 


i3r<2 


0633-1025 




RESISTOR IK 5< .25W FC TC*- 4J0/*‘600 


01121 


CB1025 


4 J ^ 3 


0698-3226 


3 


RESISTOR 6,49k 11 ,125W F TCaO+ lUO 


16 299 


C4-1/B- TU-6491-F 


4aR<* 


0698-3226 




RESISTOR 6,49k 1? .IZSW F TC=OF- 100 


16299 


C4-1/8-TU-6491 F 




0683-4745 


1 


RESISTOR 470K 5% • 25W 


01121 






0693-- 3161 


1 


RESISTOR 38. 3K IX .125W F TC* 0 K 100 


16299 


C4-1/8- TO-3832 F 


16R 7 


0757-0416 




RESISTOR 511 i-l .125H F TC=0 k 100 


24546 


C4 l/a TJ-511P-F 


A3ka 


0757-0416 




RESISTOR 511 IT .125W F Tf=0K 100 


245A6 


C4 l/a-TO-SllP-F 


4 3R9 


0757-0435 


1 


RRSISTOP 3 92K IT .125M 


16 299 




M jR 10 


0638- 3226 




RcSISTCP 0.49P iT .125W F TC=0+ LOO 


16299 


C4'l/0 TG-6491 F 


43 PII 


0683 1*725 




AFSISTOR 4.7K 55 .25H FC 7C= 400/*700 


01121 


CB4725 


4(iR12 


0683-3335 




RfcSlSTOP 331- 57 .25W FC TC=-«*00/ fBOO 


01121 


C03335 




0683-1225 




RESISTOR 1.2K 51 .25W 






% 6 R 


0683-3925 


2 


RESISTOR 3.9K .25W FC TC=- 400/ *^700 


01121 


CB39Z5 


Ai>R 15 


0 683-3335 




PESISTOP 33K 51 .25H FC TC=- 400/ »-800 


01121 


CB3335 


AbRlf> 


0683-1225 




RESISTCR 1.2P 5? ,25W 






4aH 17 


0603-3925 




PESISTCP 3.9* 54 .25W FC TC=-400/+700 


01121 


CB3925 


>1 jRlB 


0683-2225 




PcSISTUP 2.2K 5X .25H FC TC=’400/+700 


U112I 


CB2225 


AjR 1“^ 


0683-3335 




PFSISTOR 33K 51 . 35W FC TC=-4O0/^B00 


01121 


CB3335 


Abfi20 


0698-3439 


1 


RESISTOR 178 IX .125R F TC=Ok 100 


16299 


L4-1/8- T0-17BP=F 


Aa3 21 


0698- -*1 57 


Z 


RESISTOR iOK .IT .125W F TC=□^-5Q 


24546 


NC5 5 


ttaF 22 


0698-4157 




PESISTCP lOK .U -125W F TC=0«-=50 


24546 


Nr 5 5 


4aR 23 


069 8-694*3 


2 


RESISTOR 20K .IT .125W F TC=0k=50 


24546 


NC55 


4oR24 


0683- **725 




PESISTOP 4.7K 5* .25M FC TC=-400/4700 


01121 


CB4725 


A6k25 


0698-6943 




PESISrOP ZQK .17 .125W F TC = 0»--50 


24546 


NC55 


4 6R 26 


0663-1035 




PESISrOP lOK 5* .25W FC TC= 400/K700 


01121 


reio35 


4^^27 


0683-5655 


1 


RESISTOR 5.6R 5% -25H FC TC= -900/^1100 


01121 


CB5655 


4SR2B 


0cB3-1045 




PESISTCP lOOK 5% -25H FC TC=-4U0/+300 


01121 


CB1045 


46R29 


0698-3157 


2 


PESISTOP 19. 6K IX .125M F TC=0*100 


16299 


C4 l/8-T0=1962-f 


4dR 30 


0603-1055 




PESISTCP IM 5% .2EW FC rc==800/K900 


01121 


CB1055 


AjR 31 


0757 0465 




PESISTOP lOOK IS .125W F TC=0«-1Q0 


24546 


C4 l/a-TQ‘lOJ3 f 


ft SR 32 


0683-4735 


5 


PESISTOP 47K 5? .25K FC TC==400/frB0U 


OllZl 


CB4735 


4i>P 33 


0o93-3l57 




RESISTOR 19.6K It .125W F TC=Ok 100 


16299 


C4 1/8- ro-196 If 


4 iR3ft 


0683-1535 




PESISTOP ISK 5t .25H FC TC==400/k800 


01121 


cei 535 


4 6H 35 


0757-0465 




RESISTOR lOOK IT .125W F TC=J4- 100 


24546 


f 4- 1/8- rO-1003 F 


A6R36 


0633- 1055 




PESISTOP IM 5X .25« FC rC=-B0O/4.90O 


01121 


CB1055 


4ad 37 


0683-4735 




PESISTCP 47K 5% .25W FC TC=-40a/K600 


01121 


Ceft-735 


ftaH38 


□683-1055 




PESISTOP IM 51 .25h FC TC=-800 /k900 


01121 


CB1055 


4»R39 


□683-3335 




RESISTOR 33K 51 .25M FC TC=-40G/+800 


01121 


CB3335 


ftoR-^0 


□6B3-3335 




RESISTOR 33K 5* -25W FC TC=-400/KaoO 


01121 


CB3335 


ft sR 


0683' 3335 




PESISTOP 33K 57 .25M FC TC=-4U0/K800 


0112L 


CB3335 


fti3R42 


0683-3335 




RESISTOR 33K 5t .25h FC TC==400 /k300 


0112L 


CB3335 


ft iR -43 


0633-3335 




PESISTOP 33K 57 .25W FC TC=-400/Kb00 


01121 


CB3335 


ftijR*»4 


06B3-3335 




PESISTQF 33K 57 .25« rC TC=-4O0/*BO0 


0112L 


C83335 


A6R45 


□603-1245 




PESISTOP 120K 57 .25W FC TC=-800/k900 


0112L 


CB1245 


ft 


0683-4735 




RESISTOR 47K 57 .25W FC TC=»-40Q/KB00 


01121 


CB4735 


46R-*7 


0683-3335 




RESISTOR 33K 57 .25« FC TC==400/K800 


0L12L 


CB3335 


4oR4B 


0683-4725 




PESISTOP 4.7K 57 .25W FC TC=-400/*700 


0L12L 


C84725 


M }R49 


068 3-3335 




PESISTOP 33K 57 .25W FC TC=-40C/Kd00 


0L121 


CB3335 


ftoR 50 


063 1-3335 




PESISTOP 33K 57 .25W FC TC--400/K800 


0112L 


C03335 


4uR 51 


068 3 1055 




RESISTOR IM 57 .25W FC TC*-800/-k900 


0L12L 


CB1055 


ftoR52 


060 1-1055 




RESISTOR IM 57 .25« FC TC«-8a0/K900 


0L12L 


CB1055 


46R 53 


0757-0290 




PESISTOP 6 191 11 125W 






44R 5<^ 


0757-0349 




PESISTOP C2-6I U 25H 






ftbRSS 


0683-4735 




RESISTUR 47K 57 .25W FC TC*- 400/ FdOO 


0L12L 


CB4735 


ft5R56 


0o3>4735 




PESISTOP 47K 57 .25« FC TC=-400/kB00 


0L121 


CB4735 


ftoP57 


□ 68 3-3325 




RESISTOR 3.3K 57 .25W FC TC» -400/ 1>700 


01121 


CB3325 


4liR58 


0757-1054 




RESISTOR 1.47K 17 .125W F TCsQ+- lUO 


24546 


C4-1/8- T0-1471-F 


M jR 59 


0698-3155 




RESISTOR 4.64K 17 .I25W F TCsOK 100 


lo299 


C4=l/B-T0-464l-F 


ftdr<60 


□ 683-3325 




PESISTOP 3.3K 57 .25W FC TC= 400/^700 


OLIZI 


CB3325 


4bR6l 


075T-0<*65 




RESISTOR lOOK 17 .125W F TC*OK«100 


2^546 


C4=l/8-TO-1003-F 


ft6R62 


0698-4433 




RESISTOR 2.26K 17 .125W F TC=0R-100 


16299 


C4-1/R-TQ-2261 F 


4oR63 


075 7-0401 


2 


RESISTOR LOO 17 .125W F TC»Ok- 100 


24546 


C4-l/e*T0“101-F 


ftoR 64 


0757^0401 




PESISTCP loo 17 .125W F TC=Ok- 100 


24546 


C4=l/n- 70=101 F 


A6R65 


068 3-4725 




RESISTOR 4.7K 5X .25M FC TC=-400/»^700 


01121 


CB^725 


ftbR66 


0683-1055 




RESISTOR IM 57 ,25H FC TC=-800/^900 


01121 


CP1055 


ftSR 67 


2100-2522 


2 


RESISTOP-TPMR lOK 107 C SIOE^AOJ l-TURN 


3098 3 


ET50K103 


46R68 


2100-2522 




RESISTOR^ TRMR lOK 107 C SIOE-ADJ 1-TUPN 


30963 


ET50X103 


A6R69 


0683-2265 




RES [STOP 22M 57 . 25M 







See introduction to this section for ordering information 
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Section VI 
Table 6-3 





HP Part 
Number 



iti2 0-0d}0 

ia 26 -oiao 

1820“ 0099 
1320 0054 
13£0“00 15 

1320-0379 
1320 0054 
1326-0139 
1326-0139 
1826«0139 

132 6-0271 
1B26-0271 



04261-77007 

0160-2261 

0160-2055 

0160-2055 

0160-2055 

0160-2055 



0683-4725 
068 3-4725 
068 3-4725 
Ote 3-4725 
068 3-4725 



Table 6-3. Replaceable Parts (Cont’d) 



Qty 




Description 


IC 


iC 


4U44P 


DIGITAL 


rii 


McP# 


Nt555V 


K 


:SM7 


493A' 




IC 


SN7 


4 OO N CATE 


IC 


SI 17 


4 73 N FLIP-fLUP 


IC 


:rTL 


4-h 


AND/nf GAT' 


ic 


SN7 


4 00 II GATE 1 


IC 


HC 


1458 


CP AMP 


IC 


MC 


1456 


CP AhP 


IC 


MC 


1458 


OP A«4P 


IC 


iia 


741C 


CP AhP 


IC 


UA 


741C 


CP AMP 


IC 


IJA 


710C 


COMPARATOR 



Mfr 

Code 



CLO > PUL5E tCNCB«rUH/COIJigT£o Bnupn 4SSV 

CAP'VCITOP fXC 15PP + 5“ 50UWVOC CtP 
CAPUCITC^- PXD -OUIF 20E lOOWVDC CEP 

CAPACITOE- EXl) ,01UF *.10 Z05I l0t3XV0C CEP 
CAPACITCP rXD .OIUF F.'30-20X lOOWVEC CEP 
CflPACiTPP FXO .Ol'JF FBO- .!0X lOtlWVPC r.EF 

CAPICITOR-FXO loJPE loE 20VDC Tt 

RESISTC'P A.7X 5"; FC te=^4O0/f70U 

RESISTDP 4.7R 5^ .Z5W FC FC= •400/F70U 

PESISIUF 4.7K .Z5H FC TC= 4U0/F700 

BESISFDR 4.7X 5A .25W FC FC=-400/»7UQ 

BESISTPR 4.7X 5* .Z5J FC TC= 400/F70U 

BESISrPP 4.7F 5t .Z5H FC Tc= 400 /F 70 Q I 




Mfr Part Number 



MC4 Oh 4*^ 

1B26-01B0 

SNTvOOf; 
5N747 3"I 

51fJ7 4Mn^ 4 

SN740UN 

Mri*'5flPl 

HCi45a?l 

MClH'iRPl 

LM7-^ iC*J 
LM74ir;^ 
71UHC 



0^2*^1-77007 

0160-2231 
0150 2055 
0160-2U5'" 

QUO 2Ua5 
OL60-2055 

150n I G6 >1402 04 2 




1820-0567 

1820-1490 

1520-1490 

1820-1490 

1820-1112 

1820 1490 
1620-1479 
1820-1473 
1820-1197 
1820-1217 

1620-1244 
IbZO" 12 hh 
1820-1217 
1320-1112 
1020-1197 

1020-1112 
1820 1197 
1620-1217 
1620-1217 
*820- L2U4 

1 62(^ 1440 

8150-3490 

OhIO-0209 



04261 -77108 

0160-205S 
0 160^2055 
OlaO-0291 
OlflO-0374 
0160-2055 



1910-00lo 

1910-0016 



1054-0071 
1654 0071 



IC MC 4024P PV 
1C 5N74L5 90 N C:iJNT(6b 
IC 5N74L5 90 N CIiJMTEF 
IC 5N74LS 90 N CCUffT'ili 
IC j»K74LS 74 N FLIP-^LOP 

IC SN74La 90 N COUNTcF 
IC SN74L^ 93 N C0UNTc9 
IC SN74LS 92 N CCUftlTEfi 
IC 5N74L5 00 55TE 
IC SN74t515l N MU<P 

IC SN74L5151 N DATA iEL 
IC SN74Llil52 N DATc itC 
IC SN74L5151 N MU*f 
IC SlM74Ln 74 W FLIP FLUP 
IC SN74L*; 00 iV &ATC 

IC SN74L5 7h N FLIP-‘'LCP 
IC 5N74L5 Oo N GATE 
IC SN74LS151 N HUxP 
IC SN74L5151 fj HU«? 

IC SN74L5 20 h GATE 

IC S*'l74LG27-i U LATCH 
JUMPER WIPE 3cm 
CPySTAL-QUAPTZ 2 5465MHz 



SECUEK'TIAL CCNTFCL BOaPD ASS5HBL7 

CAPAC!T0P-F»0 •OlJF +80-20? lUOWVCC CFP 
CAPACIT»IP=Fj»0 ♦OI.IF +80 20? 100»iVl*C CEP 
CAPACITCP-FXC 1UF+- 10« 35VDC TA 
CAPACITOR -FXD 10UF4--101 2OV0C TA 
CAPACITC'P FXC .Ol'JF +PJ 20? lOOrJVEC I FP 

CAPACITGP-FXC 10UF+ 101 20V0C TA 

OlOOE-GF 60V SO'fft lUS 7 

DIODE-GE 60V 60NA lUS DO-7 



CIOCE'GEM PHP lOOV 200f<A CD-7 
50CXET-IC l6-CD.4r OlP-jlDP-T=BH'i 



TFAi’JSISTrp NPN SI P0 = 3UJMW FT=200MhZ 
TFANSISTCP NPi>J 51 PLi=3U0MM FT=2U0MHZ 



See introduction to this section for ordering information 



MC 

SM7-rLS J rj 
S^'7HLS9□ ^ 
5I,74LS90 j 
SMT-tLSTh .1 

S^74L£90 « 
SM74L’^=3-| 
S-*.I74LC .1 

SMT-rLSJON 
571741 5iriH 

5M74L5L=l't 
57IT 4L j|, ni J 
S7i7 +LSI 51f.i 
SM74LSfHM 
5M74L 50iJ i 

bN7 t'_5f4 ^ 
S‘i74LSQC ■ 
'>M7+LSl5tN 
SN“4l ZiSiM 
5i'^74L320 i 



234B0 


04261 - 77108 


20 420 


OltU-2 JS6 


234U0 


0160 2J55 


MMiil 


150D:06» »J55 '2 
15UC10.S*.:'iU2062 


284DO 


0l60 2055 


562R9 


IfULlOc 


2E4«0 


1910 dOl^ 


28480 


1910-0016 


26480 


1901 OOlJ 


23h80 


1E5h“U07i 


28480 


I35s 007*. 
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Model 4261A 






Table 6-3. Replaceable Parts iCont'd). 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


(Vlfr 

Code 


(Vlfr Part Number 




0362-4725 




SESISTCC 6.7K ft .25W rC =-40U/’ + 70iJ 


01121 


f Hi*7 




0685 4725 




atSIST^P 4,TK 5*^ .25W FC lC=--*00/ + 7U0 


0112 1 


C047 




0 bB 3-4725 




RESISTnp <-.7f 3 1 .25U fZ TC* 400/+7UO 


0 112 1 


CB* T -f 




0693-4725 




J»F5ISTUP 4.71- 5t .25w TC= 40U/ + 700 


OLUl 


r Bi < ^ f 




0653-4725 




TtSlSTDP <*.7f ^y. «25W FT Tf= 4IJO/+70U 


UL.cl 


r 4 - 7 : 5 




066 3 4i 25 




PCSISTTF «-.7> 5t .25*. FC iC* 400/^+700 


0P21 


CP4*'.5 




OtE 3-4725 




A'fsistr; c.7t C' .zBw rr tc= 400a+7oo 


0LL21 


CF4''-5 




i3t€3-4725 




PFSIST'V *.«7t 5^ *25 r FC TC* 4I33/ + TJO 


DL121 


CIi*- 7 ■’5 




066 3-4725 




PESISTOP 6.7b 5t .25W fC TC= 400/+703 


Oll3l 


rpi^-’S 


<1 iRlO 


0003-4725 




9£SISTCP 4.7I- S'' .25h F: TC* -rO0/+70i) 


0U2 1 


«'Hi7 • 3 


Ai\ll 


0603 4725 




0*S1ST«» -♦♦7b 51 .25W F.* TC= 400/^700 


O' 121 


CP t?-*' 


AJR12 


0303-4725 




R‘’SISTUf 4.7K 52 .25W f TC= 40U/+700 


01121 


CP ^7 ^5 


A3R13 


0633-l0<j5 




R:SISTnF lOOb 5-^ .25U FC TC= 400/b9U0 


QLIJ» 


r p :i ij 5 


A3R1A 


0633-3315 


1 


PESlSTUr *30 5t .25 r Ft TC= 400/4-6uO 


0.121 


c r - 5 1 = 


A iP 15 


0603-4725 




PiSlSTOF 4.7b 5f .2**i FC TC= 40U/»-700 


0L121 


CR^T'f 


A JrU6 


0uB3 1035 




92SiST2P 10b 5% .25W FC T:= nOU/b/OO 


Olid 


Chiu:: 5 


A Jt? 17 


□6S 3-1035 




kC£ 157C'P lOH S% .25W Fc TC= 400/*70U 


0U21 


cvr 0 3*^ 


H ia Id 


ObE 3-4725 




RfSlSTUP -i.7b .25w FL TC = -400/i^700 


0L12L 


CR-tT'5 


A 3w 19 


u 63 3—4723 




FESlSTtlP 4.7b fr .20M FC rc= 400^b700 


0LL71 


CP^-T 2 ‘ 


A9A20 


0683-4725 




^FSISTOP 4.7b 5't .25« FF Tr^-40aAb700 


0L121 


CP'’-"! 


ABR21 


0683-4725 




PE5ISTUP 4-71 5t „25W FC TC = -4(]0/+70f3 


01121 


CB4725 


A8R22 


0683-4725 




PE5I5T0P 4-71 5t .25W FC TC = -4(10/+70IJ 


01 121 


CB4725 


A8P23 


0683-4725 




PE5IST0P 4..71 5t -25W FC TC = -4aO/+70O 


01121 


CB4725 


A0P24 


0683-4725 




PESISTOP 4-71 SX ..25W FC TC = -4n0/ + 70C) 


01121 


CB4725 


A8P25 


0683-4725 




RESISTUP 4..71 5t -25W FC TC^-4O0/ + 70O 


01121 


CB4725 


A8R26 


0698-4431 




PESISTOP 2-051 U 






A8P27 


0757-0442 




PESISTIIP ION 1* 125W 






A831 


3101-1313 




SWITCH -SL 5PDT-N5 SUBMIN 2A 12UVAC PC! 






ABUl 


1B20-1217 




[C 5N74L5I51 H MUXP 


01295 


SN74LS151N 


A8U2 


1820-1493 


2 


IC MM74C163H COUNTER 


2701 4 


HM74C163N 


A8U3 


1820-1199 




IC 5N74LS 04 N INV 


01295 


SN74L504N 


A8U4 


1820-1202 


4 


(C SH74L5 10 N GATE 


01295 


5N74LS10II 


ABUS 


1820-1729 


2 


[C LATCH 




74L5259 


A8U6 


1820-1217 




IC SH74LSI51 rj MUKP 


01295 


SN74L5151H 


A8U7 


1820-1493 




IC MM74C163N COUNTER 


2701 4 


MM74C1 63M 


A8U6 


1618-2272 


1 


IC, R-O-M 


28480 


181B-2Z7:: 


A8U10 


1B20O729 




IC LATCH 




74LS259 


4 JJIL 


1J20 0h71 




ir 06 N ti|W 




SI'n74Gn,., 


4iUl2 


la2G-1217 




IC Sf.7‘tL3l31 ii MJ*T 


012=5 


SI'(7*^L n -il'4 


4 C1J13 


Ic20-lll2 




K SJ 1 I 74 LS 74 t Flip FL’iP 


OlZ'f 


S|•,7-^L:."- 1 


\ 3Ui.4 


1 1 : 120 - U 97 




IC SN7 4L3 00 N GUT 6 


OIZC 5 


:iN74L 'iG j ,1 


4 3 'J 1 b 


162 0-1470 


3 


IC 5N7 -.LS13T il 76T A SlL 


012F5 


5M7‘ 


4 3J L-J 


1620 11 J** 


3_ 


IC SN7*>LS1°3N ClUWTEf 


01295 


SfiTHL j1 ^3M 


ft 3U17 


1620- 1245 


1 


IC 5iJ74L5l55 IJ L'LCOUEr 


0129: 


5M7‘-L 51 *= 'll 


43018 


ie20-l4o'3 


i 


IC '^b7bL5107 1 *'LIP'FL"lP 


012^ 0 


r.r 7. 1.. J ''I'.' 


ft30i.9 


lb20 '1197 




IC SN7-rLS GO (t GATE 


012°5 


S^'7hI. 1.001 


49 


0<i2cl-77009 


i 


PUWEH SllopLt BCAhC AS^'bldCf 


29-rFO 


□‘.2i.l-77':iU9 


A 9C1 


0 100-1057 


J 


ClP*ClTLl'-:Fbr 7200 UF itV3Lh ftL BLECT 


2t*-H30 


01^0 - 10:7 


A 9C2 


OlBO-1057 




CiPftCIT<l'’:FjtC 2200 OF iniWcy \\_ ICfcCT 


26400 


□ 190- I'Jol 


49C3 


0100-1057 




CAPACITOPsFbC 2200 Uf IbVDCW AC 2LCCT 


2E4S0 


OlbU L05'' 


49C4 


0 iaO-l05b 




CAPbCITnP = F.)iC iODO JF ■'FViC &L «=L-rT 


284R0 


*J1 !□ lG‘5-1 


A 9C5 


0 iao-1056 




CAP4CI'»‘OP:FiiC 1000 UF 25VCC AL 2LcC7 


254C0 


0140 I05b 


A9Cb 


0 140-02 00 


1 


CAP^CI TOP fXO 390PF *- 5*, 300WVCC MICA 


72 136 


J03 |}J^V1C- 


A9C7 


0 ieo-oai4 


3 


CftPACITHP Sr.XC I'JOUF ♦iOO lot 16V0LW iU 


20 40 0 


Cl '’ID 04 i f 


49CB 


0160-0014 




CAPACITOPsFxC lOiiUF blGO-104 16VDCV. ^L 


Zfl'fOO 


0120 on *■ 


49C-: 


0 lfcO-0014 




CapACITnFsFxC 1C lUF ♦iO0-10« IbVOCH AL 


29460 


QlhQ I.I31- 


A9CRI 


1501 0237 




OlOOEsSIt RECTIFUF Ul^TCGt, 200V 


28460 


1901 0221 


47CP2 


1501-0237 




DlOCcrSlr FECTIFI6R dPIOGE, 200V 


20 48 0 


1901 023 r 


49Q1 


1054 0039 


1 


TPAN315T:R NPU 2' 3055 31 TG-5 PO=lH 


Om712 


IN-'Of i 


A9Q2 


5(380 - 30 78 




TPAN51STCP NPN SI P0»2OOMW FT«20UHI-Z 


2B4?0 


1844-QD71 


A 90J 


5(380 - 3078 




TPA'i^ISTCP NPfi SI Pn=300rt>» PT=2i>0*'FZ. 


23430 


15:<, 0071 


A 9 «l V 


5(380 -3078 




TFAN5lSr.jp NPb' SI PU=3uO*i#v rT = 200bFZ 


264u0 


IS 5 4-Ot 71 


4 9»* i 


081 1-2771 


1 


PE5IL.T0R 18 5t JW PW TC = (l+-90 






-9R2 


0£llU74b 


2 


^eSISTOH .36 5t 2ft PW TC.so*--iiGO 


75CMi2 


9WH2 a6^'.0G“J 


49t^ 3 


0b6 3-1025 




RESISTOR lb 5t .251*' FC '*’C= 4O0/bbC0 


01 121 


CB102*= 


A iiP^ 


O^ll-lTAe 




RESI5T0F . ib PW TC =04*000 


75042 


PWH2 26/.UU-J 


A9P5 


0757-0438 


1 


RTSISTUF 5.11b It .125W F Tf=04 IOC 


24 54 6 


C4 1 /P • TO' 5 Lll F 


4 b 


2 100- 2521 


1 


F55ISTCH TFMP 2K loL 1 SICE ADJ 1 TURN 


30^83 


FTC 202 


490 7 


0757-0440 




xESISTC? 7.5b li .I25t. F TC=0*- LOO 


24 5^ 6 


C4 W B- TQ 7Bu1 = 


A9R8 


0757-C289 


1 


RESISTS 19.5b if .125W F TC=04 ICU 


19 701 


MF4-Ci72-ru- F 


A9P 9 


065 3-4020 


1 


R65IST0F 9.53b 1 •. .125W F TC = 04 100 


16 299 


C4-L/ 6 TO 9531 F 


A 9R10 


0757-0442 




p^esiSTOF iob it .125W r tc= 04 loo 


24 546 


1 ft ••l/e-T'0-lU(jZ--F 
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model 4261A 



Section VI 
Table 6-3 



Table 6-3. Replaceable Parts (Cont'dL 




HP Part 
Number 



a+RIL 


0757- 0**42 


air 12 


065 6-3155 


4TR13 


0698-3155 


A9RI4 


0698-3431 


A9R15 


0757-0420 


A }R 16 


0698-3427 


AiR 17 


0757-0317 


A9P18 


0757-0159 


A9P18 


0683-7525 



5080-3834 

1826-0271 
laze- 0271 



04^61-77010 
04ii61 -87010 



1810-0164 

1810-0164 

1820-1470 
1820-1 470 



0360-165J 

1251-2035 

1251-0194 



04261-72003 

04261-72004 

04261-72005 

04261-72006 

04261-72007 

04261-72010 

04261-72008 

04261-72023 




Description 




Mfr 

Code 



All thru A20 



PESISTOP lOK I* .125W F TC=0<— 100 
BESISTQP If .IZ'iw F rC»0*»luO 

SESISTCP ..5.K If .125M F rC=OF»luO 
RESISTOR 23.1 IT .125k, F TC=O»-l0U 
RESISTCR 750 IT .125H F TC=0»ol00 

RESISTOR 13.3 IT .125H F TC^UF=100 
RESISTOR 1.33F IT .125H F rc = 0»=lu0 
RESISTOR It n 5W 
RESISTOR 7 St St :5W 

IC U4 7.1C OP <HP 
IC UA 723C V BOETP 
IC UA 7A1C CP AMP 
IC UA T.IC CP AHP 



1 MOTHER BOARD ASSEMBU 

1 BOARD. BLANt 

7 SOOET-IC I6-C0NT DIP-SLOR-TERMS 

METW0P(-PE5 9-PIN-SIP 15-PIN-SPCG 
NETWOPt -PES 9-PIN-SIP .. I 5 -P I H-S PEG 

IC SN74LS157 N DATA SEE 
IC 5N74L5I57 N DATA CEL 

AlO MISCELLANEOUS 

TEPMINAL-STUD IGL-PIH PRESS-MTG 
CUNNECTOR-PC EDGE 15-ONT/POH 2-ROHS 
CONNECTOR-PC EDGE (PART OF 04261-72010> 
CABLE ASSEMBLIES 

CABLE ASSEHBLT (LCUP-AIOI 
CABLE ASSEMBLT (LPOTEN-AIO) 

CABLE ASSEMBLV (HCUP-A10) 

CABLE ASSEMBLV (HPOTEN-AIO) 

CABLE ASSEMBLV ( COFFSET- A 1 0 ) 

CABLE ASSEMBLV (A9-PEAP PANEL) 

CABLE ASSEMBLV (LINE HODULE-POHEP SWITCH) 
CABLE ASSEMBLV (OPTION 00]) 

HOT ASSIGNED 




Mfr Part IMumber 



L4-1 /a-Tu-l OJ2-F 
c 4- wn-ro-^b4i- F 
C4-1 /a - ,rLi-4d)<4-i- p 
?►-!: 7 = -ro 23P7-F 

C4-l79-rO-7Sl-P 

P^lF55-l 7P-ro L3B3-F 
C4-1/B- ro-L33 L-F 



LMT-rlCN 

723HC 

LF741C,-I 

LK741TN 



04261-77010 

04261-B7010 



1610-0164 

1810-0164 

SN74LS157N 

SN74L5157N 



0360-1653 

252-15-30-300 



042bl -72003 
04261-72004 
04261 -72005 
04261-72006 
04261-72007 

04261 -72008 
04261 -72023 




0i«26l-7702l 



OIPO-0374 

0160-2055 

0160-2055 

0160-2055 

lao 2-0041 
1502-0041 

0560-1706 

0360-1706 

Oo8 3-4725 
068 3-1025 
068 3-1825 
068 3-1825 
0663-1825 



PAPALL8L OATA OUTPUT eUARU (iSICMBLY 
(OPT ION OOU 

CAPACITOh-FXC liJUF^lOi 20VDC TA 
CAPACI rrjP-F>0 ♦OIUF +80=20* luOWVOC CER 
CAPAC FTCP-FHC *OlUF +60=20? iJO'rtVCL C6P 
CAPACITCP-FXO .OIUF +CO=’Ot lOOWV'L CEP 

ciCDe-2ur 5.11V do-t pd=.*tw Trs-.ooyv 
DIOCF-ZUP 5.UV 5* 00-7 PO=.hW TC» .0091 

PI8PQN CAPLt 50 T6PP INSJL DSPL ''YPE 
oiaBON CABLE 50-TCPH INSUL 03PL TrFE 

RLSISTCR 4.7I» 5X .25W FC TC= 4a0/ + 70ii 
RESISTQP 1+ 5i »23U FT TL=--rOO/+600 
PESISTCP 1.01* 5T .25+' Ff TC= ^00/+700 
P6SISTOP l.Bl« 5i .25« FC TC= 4U0/*70I3 
RESISTOR 1.8+ 5* .25W FC TC=-4aO/+700 



See introduction to this section for ordering information 







ze*tBo 


04261-77 JZl 




•U160 2lj5*i 
C160 ?Q5'i 


SEAtbO 


C'lt.O 2Q55 


U>tTl 2 


SI .1 0^39 4)3 


CmTi 3 


SI 10939 


Tbjfll 


l6-0DU0 


7636 1 


54Zt>'030U 


OL121 


CLW7 25 


Q1121 


L D 1 9 : 5 


OllZl 




01121 


c e 1 B 2 


01121 


5P1 323 
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Section VI 
Table 6-3 



Model 4261A 



Table 6-3, Replaceable Parts (Cont’d). 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A21R6 


0683-1825 




RESISTOR 1.8K 5T *25W fC TC= 400/+700 


0L121 


CPlfl25 


A21P7 


0683-1025 




RESISTOR ll» 51 *25W EC TC==400/+600 


01121 


C01O25 


421RB 


0683-I02i 




RESISTOR IK 51 .25k FC TC==900/^600 


0U2L 


CB1025 


421P9 


0683-2725 


6 


RESISTOR 2.7K 51 *25W FC 7C= 400/*700 


01121 


CB2725 


A21RL0 


0603-2725 




RESISTOR 2,7K 51 .25W FC TC=-400/»700 


01121 


CB2725 


A21RII 


068 3-2725 




RESISTOR 2*7lf 51 . 25W FC TC = -400/+70D 


01121 


CB2725 


A21A12 


0603-2725 




RESISTOR 2.7K 51 .25k FC TC=‘400/*700 


0L121 


C82725 


A21P13 


0683-1025 




RESISTOR IK 51 .25M FC TC*-400/^600 


01121 


CB1025 


421R14 


0683-1025 




RESISTOR IK 51 .25W FC TC==400/+600 


01121 


CB1D25 


421R15 


0663-1025 




RESISTOR IK 51 .25W FC TC«-400/+600 


01121 


CB1025 


421R16 


0683-1025 




RESISTOR IK 51 .25k FC TC=-400/-f600 


01121 


CB1025 


A21PL7 


06B3-1025 




RESISTOR IK 51 .25M FC TC=-400/+600 


01121 


C81025 


421RL8 


0683-1025 




RESISTOR IK 51 .25k FC TC=»4D0/*60O 


01121 


CP1025 


421J1 


1820-0305 


L 


KsTTL 4-BIT BlflftRY FULL ADDER 


0L295 


SN74B3N 


4 21U2 


L82O--0668 


2 


1C SN74 07 N BUFfiP 


01295 


SN7407N 


4 2103 


1820-02 82 


2 


IC SN74 86 N SATE 


01295 


SN7486N 


42104^ 


1820-0174 


2 


IC SN74 04 N INV 


01295 


SN7404N 


42105 


1620 1197 




IC SN74LS 00 N OATS 


01295 


SN74LS00fi 


42106 


1820-1199 




IC SI174LS 04 N INV 


01295 


SN7-»LS04M 


42107 


1820-1202 




IC SNr4LS 10 N C6TE 


01295 


SN74LS10-4 


42108 


1820-0294 


9 


1C DM 85 






42109 


1 B20-0294 




IC OM 85 






421010 


1 820-0294 




IC DM 85 






421UL1 


1B2G-0294 




1C DM 85 






421W1 


04261-72009 


3 


CABLE ASSEMBLY 


28430 


04261=72005 


42LM2 


04261 72009 




CABLE ASSEMBLY 


234B0 


04261-72009 


422 


0^261-77022 


1 


PARAMETER SERIAL PARALLEL BCD DATA OUTPUT 


26480 


04261-77022 








BOARD ASSEMBLY fCPTIOM 002) 






A22C1 


0160-0374 




CAPACITOR-FXO 10UF4-IOT 20VDC TA 


56289 


150D106X9020B2 


A22C2 


0160-2055 




CAPACITQP-FXD -OlUF ♦80-201 lOOWVDC CEP 


28480 


0160-2055 


422C3 


0160-2055 




CAPAClTOP^FXn .OlUF ♦SO 201 LOOHVOC CER 


28480 


0160=2055 


422C4 


0160-2055 




CAPACITOP-FXD •OIUF ♦80=201 LOOWVDC CEP 


28480 


0160-2055 


422C5 


G 160-2055 




CAPACITOR'^FXD .OIUF ♦ 30^ 201 LOOWVDC CEP 


28^30 


0160-2055 


422C6 


0160-2055 




CAPACITOP-FXD -OIUF ♦OO 201 LOOWVDC CER 


28480 


0160-2055 


A22CRI 


1902-0041 




OIOOE-2NR 5.11V 5* D0~7 PD=.4W TC= .0091 


04713 


SI 10939 98 


422J1 


0360= 1706 




RIBBON CABLE 50=TEPH INSUL OSPL TYPE 


76381 


3426=0003 


A22R1 


068 3-1025 




RESISTOR IK 51 .25W FC TC=-400✓^tO0 


01 121 


CB1025 


422R2 


068 3-1025 




RESISTOR IK 51 .25W FC TC= = 400/»^600 


01 L21 


CB1025 


A22P3 


06B3-1025 




RESISTOR IK 51 .25W FC TC =-400/1-600 


01L21 


CE1025 


422P4 


0683-1825 




RESISTOR 1.8K 51 .25k FC TC=-400/^700 


01L21 


CB1E25 


A22R5 


0663-1825 




RESISTOR 1-8K 51 .25W FC 7C=-400/+700 


01 L21 


CB1525 


422P6 


068 3-4725 




RESISTOR 4.7K 51 .25W FC 7C=-400/+70D 


01 L21 


CB4725 


422R7 


0683-1025 




RESISTOR IK 51 .25W FC TC ==400/^600 


01L21 


CB1025 


422R3 


0683-2725 




RESISTOR 2.7K 51 . 25W FC TC=-400/^700 


01L21 


CB2725 


422R9 


0663-2725 




RESISTOR 2.7K 51 .25W FC TC=-400/+700 


01 L21 


CB2725 


A22R10 


0683-1025 




RESISTOR IK 51 .25k FC TC=-400/^600 


01 L21 


C81025 


422R11 


0683^1025 




RESISTOR IK 51 .25k FC TC==400/fbOO 


01121 


CB1025 


422R12 


0663-1025 




RESISTOR IK 51 .25k FC TC==400/^600 


01L21 


C01O25 


4 22R13 


0683-4725 




RESISTOR 4.7K Si .25k FC TC»-400/^700 


01 121 


CB4725 


422R14 


0663-4725 




RESISrOP 4.7K 51 -25k FC TC»-400/+700 


01121 


C84725 


422P15 


0683-4725 




RESISTOR 4.7K 51 -25W FC TC=-400/^700 


0U21 


CB4725 


422P16 


06B3-472S 




RESISTOR 4.7K 51 .25k FC TC»-400/^700 


01121 


CB4725 


422R17 


0663-4725 




PESISrCP 4.7K 51 *25k FC TC=-400/+700 


01 L21 


CB4725 


422R18 


068 3-4725 




RESISTOR 4.71* 51 .25W FC TC*=400/^700 


01121 


CB4725 


422R19 


0683-4725 




RESISTOR 4.7K 51 .25« FC TC«-400/^700 


01121 


CB4725 


422R20 


0683-4725 




RESISTOR 4.7K 51 .25k FC TC--400/+700 


01121 


CB4725 


422R21 


0683^4725 




RESISTOR 4.7K 51 .25k FC TC=**400/^7 JO 


01121 


CB4725 


422S1 


3101-1313 


1 


SkirCTK-SL DP3T-NS KINTB .5A 125VAC/DC PC 


79727 


01 29S-0004 


422U1 


1820-0910 


1 


1C SN74LS 83 N ADDER 


01295 


5N74LS83 


42202 


1620-0511 


1 


IC 5N74 08 N GATE 


Ol 295 


SN7408N 


422U3 


182 0-0668 




IC 5N74 07 ti dUFFEP 


01295 


SN7407N 


42204 


1820-02 82 




1C SN74 86 N GATE 


01295 


SN74S6N 


42205 


1820-0174 




IC SN74 04 N INV 


0129 5 


SN7404N 


4220b 


1820=1197 




IC 5N74LS 00 N GATE 


01295 


Sf474L500M 


42207 


1820-1199 




IC 5N74LS 04 N INV 


01295 


5N74LS04‘t 


42208 


1820-1202 




IC 5N74L5 10 K GATE 


01295 


SN74LSION 


<42209 


1820^0762 


4 


IC 5N74 157 N MUKR 


01295 


SN74157N 


422010 


1820-0762 




IC SN74 157 N MUKR 


01295 


SN74157N 



See introduction to this section for ordering information 
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Moliel 4261A 



Table 6-3. Replaceable Parts (Cont’d). 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


422UII 


1620 0763 




IC Sbf7-ii 157 N hUXP 




A32012 


1820-0762 




IC SN7J» 157 N HtJH P 




422U13 


L820“l<f33 




IC SNT-rLSltS r, eGTA 




422014 


i6w0-i433 




IC SN74L!;i6‘* U f GTf 




*22015 


1020-1433 




!C SN74t5lt^ N P ;-TP 


01295 


422ULc 


1820-1433 




IC SNThLSIb4 n pgtr 




*22017 


1620 U12 




IC SN7HL0 1H a; flip flop 




432018 


1 620-1202 




IC SN7-*Li IC N G^*i£ 




*22019 


1620-1212 


1 


IC SN7hLS112 II AUP-FLJP 




422U20 


1620- IW4 




IC SN74LS 02 U r.^Tt 


0129 5 


422MI 


042el-72Q05 




CABLE 


2Bh80 


Cl 


0160-4359 


4 


CAPAIITHF 0.22UF lOt 


Ot7i2 




3190-0305 


4 


WASHEP (FOP TPAN'jISTOR RETAINIHG SCPEWSI 


0-713 




3050-0010 


6 


WASHER-FLAT 


0^713 


C3 


0161.1-1 506 




CAPA(:iTOP-F>D nv Q.IUF lOt lOOVDCW 




C3 


0160-1506 




CAPAUTOP-FiO m O.IUF 10« lOOVDCW 


2B4B0 


CP4 


1 90 1 -0033 




DIODE-GEN PPP IBOV 200MA DO-7 


2B4BH 


CR5 


1 901 -0033 




DIODE-GEN PPP 18QP 200HA 00-7 


28480 


CP6 


1901 -0033 




DIODE-GEN PPP laOV 200HA 00-7 


3 H 4 8 0 


CP7 


1901-0033 




DIODE-GEN PPP laoV 200HA DO-7 


2H4BIJ 


FI 


3110-0301 


1 


FDGE -25A 250V SLO-BLO 1 25i ,25 UL lEC 


7 59 1 5 




31 1 0-0303 


1 


FOSE ,,5A 250V SLO-BLO KZ5i 25 UL lEC 


7591 5 


P 1 


0603-1035 




PESI5T0P It 5V ..25W EC TC=-4007+600 


01 131 


P3 


0698-3391 




RESISTOR 21 5 OHM It 1 / 2W 




P3 


0698-3391 




RESISTOR HI .5 OHM 1 r 1/2M 




Ml 


0120-1378 


1 1 


CABLE Assy 3-EOND IB-AWG (POWEPI 


3B48U 




6960-0016 


1 


PLUG-HOLE TR-HD 125-DIA NyL 




! 






I 1H5T CARD STOPPER ) 


03760 




7 1 20-0 33 1 


1 


HAHEPLATE.CAUTieK (JAPANESE) 


30480 




2360-01 1 1 


6 


SCPEH-HACH 6-32 .375-IN-LG PAN-HD-POZI 










FOP HETAIMING AlO 


28480 




2360-020 1 


2 


SCREU MACH 6-32 375-IN-LG PAN-HD-POII 










FOP PETAirUNG AlO 


20 40 (1 




1 261 -110413 


1 


COHNECrOR-AC PWP 5-15 FED ADPTP 


Bi:i 1 26 




2950-0073 


1 


NUT-HEI-DBL-CHAH 1/4-I2-TH0 ,062-THl 










IFOR MANUAL SWITCH) 


823B9 


.no, j 11 


5060-4030 


2 


COHNECrOR ASSEMBLI. 50-CONTACT 










(OPT 0017002) 


30480 




7130-3185 


1 


LABEL, INFO CAUTION (ENGLISH) 


2 1 : 1 4 a 0 




5001 -0439 


2 


TRIM 5 [DE 


304BU 




5040-7303 


1 


TRIM STRIP 


2D480 




0590-0035 


1 I 


HUT-HEI-PLSTELHl 6-32-THD ,,172-THI 


72962 i 








IFOR »A9L) 




JI3 


04361 -77133 


1 


CONNECTOR BOARD ASSEMBLI (OPTION D03 ) 


284BO 




04361 -05021 


1 


FILM (1) ANNUNCIATOR 


2B4BO 




04361 -40023 


1 


LAMP HOUSE (CIRCUIT MODE) 






04361 -40034 


1 


LAMP HOUSE (UNIT) 






04361 -85022 


1 


FILM (2) CIT MODE 


28480 




04261-85023 


1 


NAMEPLATE lOPTIOtl 002) 


284B0 




7130-5088 


1 


LABEL, INFO (POWER RATING) 


2B4B0 








OPTION 010 




A4 


04261-66904 




05C ILLATOP/PANGE PE5I5TUP BOARD A55EMBLV 




A4P2 


0698-4482 




RESISTOR 17 4i OHM It 125W 




S4R4 


0690-31 36 




RESISTOR 17 81 OHM It ..125W 




A4P5 


0757-0470 




RESISTOR 1621 OHM 11 ,125W 




A4P6 


0757-0470 




RESISTOR 1621 OHM 1% ,,125W 




A6 


0426 1 -66906 




PHASE DETECTOR / INTEGRATOR BOARD ASSEMBLI 




A6C10 


0160-1563 




CAPACITOP-FXD 47UF 5T 




A6CR5 


1902-3083 




0I0DE-2NP 4 64V 2i. 





See introduction to this section for ordering information 



Section 
Table 6- 



Mfr Part Number 



£ri7-»LSl<Sif N 

SN7%L£lfr tN 

£r7‘a?i£i'i''-4 
SN7JtLli7*»'J 
SN7.;»I 510-' 
SNTitL'-ilZh 
SN7*tLr02M 

0^2ol-7?QO? 



Sf?0'JO 2 
SI-20P0-2 

lN3997q 



1 901 -003] 
1 901 -D03] 
1 901 -0033 
1 901 -0033 

31 3„ 2503 
3n..5Q03 

CB1035 



81Z0-1 378 



307-080501 -01 -0101 
7I20-0331 

3 160-0117 

3 J60-02D1 

C-06D3-000-BLflC^ 



P-1975 



506l.)-4C)30 

7130-3185 

5001-0439 

5040-7203 
B5NA 97NM62 



043bl-77133 
04261 -S5031 



04261 -85032 
04261 -85033 
7130-5088 
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Section VI 
Table 6-3 



Model 4261A 



Table 6-3. Replaceable Parts (Cont’d). 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




0515-0889 


■ 


SCPEW-MACH M3 5 


2B480 






5061-9564 




COVER. BOTTOM 


2B4B0 




3 


04261-10024 




DEO . LEFT 


2B4BO 


04261 -1 0024 


4 


2360-0115 




5CPEW-MACH 31^-^tl-LG PAN-HO-POZI 


2B4B0 


2360-0115 


5 


04261-10026 


1 


HEAT SIM^ 


284B0 


04261 -10026 


6 


0515-1668 


16 


SCPEW-MACH 1 






7 


5021-5816 


1 


FRAME, REAP 


28480 




B 


5040-:31B 


1 


COVER, L MODULE 


28480 


5040- 331B 


9 


0960-0443 


1 


LINE MODULE 


28480 


0960-0443 


10 


04261- 10(101 


1 


PANEL, PEAR 


284B0 


04261-10001 


1 \ 


2200-0141 


4 


SrPEW-HACH 4-40 31Z-IN-LI. PAN-HD-POZI 


2B4B0 


2200-0141 


I Z 


04261-10030 


4 


TRANSISTOR COVER 


2B4B0 


04261 -10030 


1 3 ( J1 , ) 


1510-0107 




BINDING POGT-SGL 3/B-3Z JGt/CBI S6L TO 


2B4B0 


1510-0107 


1 4 ( .1 2 - J 5 J 7 ) 


1 51 0-009(1 


5 


BINDING POST-SGL 3/8-3Z JGI SGL TU 


20480 


1510-0090 


I5(,ia,j9) 


1250-0118 


- 


CONHECTOP-PF BHC FEM 56L HOLE FR 


90949 


31-2221-1022 


16 


2190-0016 


1(3 


WASHEP-U INTL T NO -3/8 ..377-IN-ID 


7B1B9 


1920-02 


17 


2960-004 3 


5 


NUT-HEi -DBL-CHAM 3/8-32-THD 094-THT 


73743 


2K 2B2O0 


1 B 


2360-01 1 3 


1 6 


SCPEW-MACH 6-32 25-IN-LG PAN-HD-POZI 


204BO 


2360-0113 


1 9 


5001 -0460 


I 


COVER .TOP 


28480 


5001-0460 


20 


5041 -6821] 


1 


STRAP . HANDLE CAP, FIGHT 


284B0 




21 


05 15-1132 


» 


CAP. STRAP M5..0 


28480 






5060-0803 


*1 


STRAP, HANDLE 


284B0 


5060-9802 


23 


5041 -681 9 


1 


STRAP , HANDLE CAP , FRONT 


2B460 




24 


05 35-0081 


1 


NUT HE« ri5 « 0 8 


28460 




25 


04081 -10027 


4 


SHIELD 


28480 


04081 -10027 


26 


5021 -5836 


4 


STRUT, CORNER 


28480 




27 


04261 -10025 


I 


DEC^ , RIGHT 


28480 


04261 - 10025 


28 


5021-5815 


1 


FRAME, FRONT 


28480 




29 


04261 -00201 


1 


SUB PANEL FRONT 


284B0 




30 


04261 -501 21 


1 


PANEL, FRONT (THP| 


2B4B0 


04261-50121 


30 


04261-50122 


1 


PANEL, FRONT (HP) 


28480 


04261 -501 22 


30 


04261 -501 24 




PANEL FOntlT (OPT. 01O| 






31 


04261-10021 


1 


PANEL, FRONT 


2B4B0 


(34261 - 10021 


32 


04261-10031 


1 


PROTECTOR 


28480 


0426T-I0031 


33 


04261-99901 


1 


INETPUCTION CAPO (ENGLISH) 


204BO 


04261-99901 


33 


04261 -99900 


1 


INSTRUCTION CARD (JAPANESE) 


284B0 


04261 -999Q0 




04261-99902 




IN'iTBIJCTlOH CARD (OPT 0101 


2B4H0 


7120-0478 




71 20-0478 


1 


TRADE MAR> I VHP ) 


28480 


71 20-0478 


34 


71 20-1254 


1 


TRADE MAP) (HP) 


28480 


7120-1 254 


35 


5000-4206 


3 


SHORTING LIN) 


2B4B0 


5000-4206 


36 


0370-2159 


1 


)NOB PUSHBUTTON 


28480 


0370-Z159 


37 


2950-0001 


4 


NDT-NE*-DBL-CHA(4 3/8-32-THD .094-THt 


1 2697 


20/ 4-1 3 


313 


146(3-1345 


2 


WIPEFOPM 1 .. 34-W 3-LG SST 


28480 


1460-1 345 


34 


2200-0101 


2 


SCPEW-MACH 4-40 ..IBB IN-LG PAN-HD-POZI 


2B4B0 


2200-0101 


41) 


5040-7201 


4 


FOOT. FULL/HALF MODULE 


28480 


5040-7201 


4 1 


04261-10028 


1 


SHIELD 


2B48(J 


04261-10028 


42 


0360-1190 


1 


TERMINAL -LUG-SLDP 3/8 SCR 38/ 078 ID 


79963 


720- 3B0H 


4 3 


04271-10030 




PLATE 


28480 


04261-10030 


44 


0520-0129 


6 


SCPEW-MACH 2-56 PAN-HO-POZI 


28480 


0520-0129 


45 


21 90-0008 


8 


«A5HEP-L(' E»T T NO -6 (41-IN-IO 


737 34 


1 341 


46 


0624-0045 


6 


SCPEW-TPG 6-20 375-lN-LG PAN-HD PHL-PEC 


28480 


0624-0046 


4 7 


0340-0458 


1 


INSULATOP-VSTR TO-3 ..003-TH) 


28480 


0340-045B 


48(Q1 ) 


1854-0063 


1 


TRANSISTOR HPN 2N3055 51 TO-3 P0=115W 


28480 


1854-0063 


4 9KP3 ) 


1902-1232 


1 


DIODE-ZNP 1N3997AR 5 6V S% 00-4 P0=10W 


04713 


1N3997P 


50( CPI ,CPZ ) 


1901-0496 


•» 


DIODE-PUP PECT inOV 12A DO-4 


04713 


SP2080-2 


5 1 


0360-0270 


3 


TEPMINAL-LUG-SLDP 10 SCP .195/ 093 ID 


79963 


BU7 


52 


3050-0226 


4 


HASHER-FL MTLC NO -10 203-IN-ID 


BOl 20 


AN960C10L 


5 3 


1200-0080 


4 


INSULAT0R-<5TP TRANSISTOR 19-10 


ZB4BO 


i:oo-oo(30 


54 


2740-0003 


3 


IIUT-HE ‘-H/L) WP 10-32-THD 125-TH) 


73734 


9227 


5 5 


0340-0140 


2 


INSULATOR- X5TP TO-66 003-TH) 


284BO 


0340-0140 


56 { Q2 ,Q3 ) 


1854-0072 


2 


TRANSISTOR NPN 2M3054 SI TO-66 PD = 25I<( 


02735 


2N3054 


5 7 


2610-0063 


4 


SCPEW-MACH 8-32 1 5-IH-LG PAN-HD-POZI 


28480 


251 0-0063 


58 


21 90-0017 


4 


WASHER-L) HLCL NO -8 168-IN-ID 


28460 


ZI90-0017 


59 


3050-01 30 


4 


WASHEP-FL LAM 1 265-lH-ID 1 609-IN-0D 


26480 


3050-01 30 


60IT1 ) 


91 00-0850 


1 


TPAriSFOPMEP POWER 


28480 


9100-0850 



See introduetion to this section for ordering information 
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Paragraphs 7-1 to 7-5 

SECTION VII 
MANUAL CHANGES 

7.1. INTRODUCTION. 

7-2. This section contains information for adapting 
this manual to instruments to which the contents do 
not directly apply. The following paragraphs ex- 
plain how to adapt this manual to apply to older in- 
struments with lower serial prefixes. 

7.3. MANUAL CHANGES. 

7-4. To adapt this manual to your particular instru- 
ment, refer to Table 7-1 and make all of the manual 
changes listed opposite your instrument serial num- 
ber. Perform these changes in the sequence listed. 

Table 7-2 gives a manual changes summary by 
assembly. 

7-5. If your instrument serial number is not listed 
on the title page of this manual or in Table 7-1 to the 
right, it may be documented in a yellow MANUAL 
CHANGES supplement. For additional information 
about serial number coverage, refer to INSTRU- 
MENT COVERED BY MANUAL in Section I. 



Table 7-1. Manual Changes by Serial Number. 



Serial Prefix 
or Number 


Make Manual Changes 


1545J-00320 and below 


A, B, C, D, E, F, G, H 


1545J-00400 and below 


B, C, D, E, E, G, H 


1622J00640 and below 


C, D, E, F, G, H 


1622J01290 and below 


D, E, F, G, H 


1810J and below 


E, F, G, H 


1821J04090 and below 


F, G, H 


I821J06370 and below 


G, H 


1821JII8360 and below 


H 



Table 7-2. Summary of Changes by Assembly. 



CHANGE 



Assembly 



A1 



A2 



A3 



A4 



A5 



A6 



A7 



A8 



A9 



AlO 



A21 



A22 



No 

Prefix 
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Table 7-2 
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t 

Table 7-2. Summary of Changes by Assembly (Cont'd). j 


























Model 4261 a 



Section Vll 



7-6. MANUAL CHANGE INSTRUCTIONS. 

CHANGE A. 

1. Page 8-61, Figure 8-26, A4 circuit schematics, 

Add the tollowing note: 

A4R53 IS constructed by two resistors in parallel, ll.lllkn 
and 5. 6MH. Since the resistance of these paralleled resis- 
tors is equal to 11.090kfJ, use A4R53 P N: 0698-2295 for 
repair. 

2. Page 8-63, Figure 8-29, A5 circuit schematics, 

Add the following note; 

In some instruments, A5C20 <39pF) is not installed in paral- 
lel with A5R31, Install A5C20 in all insti unieiits {if not 
already included). 

3. Page 6-3, Table 6-3, Replaceable Parts, 

Delete A2jl thru J8, HP P,N: 1200-0474; jack. 

Note 

Above deletion does not apply to an instrument in which a 
a complete A2 board assembly has been used for repair. 



CHANGE B. 



1. Page 6-9, Table 6-3, Replaceable Parts, 

Add following parts :: 

A6C13, HP P N: 0160-1675, C-FXD .22pF. 
A6R53, HP P N: 0757-0441, R-FXD 8. 25kD. 
A6R54, HP P N: 0757-0454; R-FXD 33. 2kD. 

Delete following parts 



A6C13, HP P N 0160-1674; C-FXD 0. 33pF. 
A6R53, HPP N: 0757-0290; R-FXD 6. 19kD. 
A6R54, HPPN: 0757-0349, R-FXD 22. 6kS7. 



Page 8-65, Figure 8-32, A6 circuit schematics. 

Change A6 circuit schematics partially per above changes. 



2. Page 6-4, Table 6-3, Replaceable Parts, 
Delete following parts 



HP P N 04261-40025 1 

HP P N: 04261-40026 1 

HP P N; 04261-40027 1 

Page 6-15, Table 6-3, Replaceable Parts, 
Delete following parts: 



SPACER FOR LED LAMP 
SPACER FOR LED LAMP 
SPACER FOR LED LAMP 



HP P N: 04261-40023 1 

HP P N; 04261-40024 1 



LAMP HOUSE 
LAMP HOUSE 
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Model 4261 a 



3. Page 6-4, Table 6-3, Replaceable Parts, 

Add following parts 

A3, HP P N: 04261-77003; A3 DISPLAY DRIVER BOARD 
A3C8, HPP 'N: 0160-2055; C-FXD . OlpF 
A3CR1, HPP, N: 1902-3002, DIODE-ZENER 2. 37V 
A3CR2, HPP'N: 1902-3002, DIODE-ZENER 2. 37V 
A3CR3, HPP N: 1910-0016, DIODE GE SWITCHING 
A3CR4, HP P/N: 1910-0016, DIODE GE SWITCHING 
A3J4, HP P N 1200-0468; SOCKET 
A3J5, HP P N 1200-0468; SOCKET 
A3U30, HP P N; 04261-85001; IC ROM 
A3U31, HPP N: 04261-85002; IC ROM 



Delete following parts; 



A3, HP P 'N: 04261-77103; A3 DISPLAY DRIVER BOARD 

A3C8, HPPN: 0180-0374; C-FXD lOpF 

A3J4, HPP/N 1200-0613; SOCKET 

A3R9, HP P N: 0698-4431; R-FXD 2. 05kC 

A3R10, HPP N: 0757-0442; RrFXD 10, OkD 

A3U18, HPP N: 1818-2271; IC-ROM 

Pages 6-11 and 6-12, Table 6-3, Replaceable Parts, 

Add following parts: 

A8, HPP N; 04261-77008; A8 SEQUENCE CONTROL BOARD 

A8CR2, HPPN: 1902-3002; DIODE-ZENER 2. 37V 

A8CR3, HPP N; 1910-0016; DIODE-SWITCHING 

A8CR4, HPP N; 1902-3002; DIODE-ZENER 2 37V 

A8CR5, HPP'N; 1901-0025; DIODE 

A8J2, HP P N: 1200-0468; SOCKET 

A8J3, HPP N; 1200-0468; SOCKET 

A8J4, HP P N: 1200-0438; SOCKET 

A8J5, HP P N: 1200-0438; SOCKET 

A8S1, HP P N; 3101-1274; SWITCH-SLIDE 

A8S2, HPP N: 3101-1274; SWITCH-SLIDE 

A8U8, HPP N 04261-85003; IC-ROM 

A8U9, HP P N 04261-85004; IC-ROM 

Note 

Delete following parts from above list for units serialized 
1545J-00250 and below: 

A8J4, HP P/N; 1200-0438, SOCKET 
A8J5, HP P N: 1200-0438. SOCKET 

Delete following parts: 

AS, HPP N: 04261-77108, A8 SEQUENCE CONTROL BOARD 

A8C8, HP P N: 0180-0197; C-FXD 2. 2)uF 

A8CR2, HP P N; 1910-0016; DIODE SWITCHING 

A8CR3, HPP N; 1901-0025; DIODE 

A8J2, HP P N; 1200-0613; SOCKET 

A8R25, HPP/N: 0683-4725, R-FXD 4. 7kU 5'^) 

A8R26, HPP N; 0698-4431 , R-FXD 2. 05kU 1% 

A8R27, HP P,/N: 0757-0442, R-FXD 10. OkU 
A8S1, HP P N: 3101-1313; SWITCH-SLIDE 
A8U8, HP P N: 1818-2272, IC ROM 
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Section VII 
CHANGE B 



Page 8-59, Figure 8-23, A3 circuit schematics. 
Change schematics partially as follows: 




CI,C4 

+5V 



thru C8 O.OIfJ 
CaC7C6C5C4CI 



Tmir''r 



I5R , +5V 

> —<I5R1 



imiT 



iO/j 



I4R X GND 
RR ^ 



-I2V 



I 



C2 

lO/j 



vIlR ■ 
“7MR 



-I2V 



I4R 

M2R' 



-UIR) 



9 
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Section VTI 
CHANGES C and D 





* 



CHANGE C. 



1. Page 5-1, Table 5-1 : 

Add the following table to Table 5-1. 



Component 


Nominal Value Range 


Effect on Perfoemance 


A4R26 


HP P/N 0698-3259 R:FXD 7.87k 
HP P/N 0757-0440 R:FXD 7.50k 
HP P/N 0757-0441 R:FXD 8.25k 


Changes oscillator lev^el. If 
oscillator level is insuffi- 
cient, use more resistance; 
if excessive, use less 
resistance. 



2. Page 6-6, Table 6-3: 

Add the following parts: 



A4R14, HP P/N : 0683-3335 ; R-FXD 33k 
A4R26, HP P/N ; 0698-3259 ; R-FXD 7.87k 

Delete the following parts: 

A4R14, HP P/N : 0683-1035 ; R-FXD 10k 
A4R26, HP P/N : 0698-3515; R-FXD 5.90k 

3. Page 8-60, Figure 8-24: 

mfirandlkHr**^ 6-2Vpp-7.2Vpp for both 

4. Page 8-61, Figure 8-26 : 

Change the gain value of the POWER AMPL to (xl.8) on the schematics. 

CHANGE D. 

1. Page 6-15, Table 6-3, Replaceable Parts, 

Delete following parts: 

C2, HP P/N: 0160-1586; C-FXD 0.1 pF 
C3, HP P/N : 0160-1586; C-FXD 0.1 pF 
R2, HP P/N: 0698-3391 ; R-FXD 21.5i2 
R3, HP P/ N : 0698-3391 ; R-FXD 21.5i7 

2. Page 8-61, Figure 8-26, A4 Circuit Schematics, g. lc I 

Partially change schematics as follows: O it'u- < 2 l <— 




I 
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CHANGE E 

CHANGE E. 

1. Pages 6-5, 6-6 and 6-7, Table 6-3, Replaceable Parts, 
Change A4 board replaceable parts list to Table A. 

Table A (Sheet 1 of 3). 



Model 4261A 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


•MC'll 


0160-220: 


1 


CAPACnOP-F^D 75pF +-5X 300WVDC MICA 


20460 


0160-2202 


MCI2 


0160-2307 


1 


CAPAUT0P-F«0 47pF ♦-5t 300HVDC MICA 


2S4BO 


0160-2307 


A4C13 


0160-1051 




CAPACITOP-FiD lOOUF 16V 


20480 


□180-1051 


A4C14 


0160-2264 


1 


CAPACITOP-FIO JOpF t-5* 500HVDC CEP 


28480 


0160-2264 


A4C15 


0180-1051 




CAPACITOP-F'D lOOUF 16V 


2B480 


D1B0-1051 


A4C16 


01 BO-1051 




CAPACITOP-FIO lOOUF 16V 


28400 


OlBO-1051 


A4C1T 


OlBO-1051 




CAPAClTOH-FiD lOOUF 16V 


2U40O 


OIBO-1051 


A4C1B 


OiaO-1051 




CAPACITOP-F»0 lOOUF 16V 


2lil4i;iQ 


O1B0-105I 


A4CI9 


0180-1051 




CAPACIT0P-F»0 lOOUF 16V 


2841:{0 


OlBO-1051 


A4tP'l 


1901-0040 


42 


OIODE-CUlTCHItlG ]0V 50HA 2115 D0-3S 


2U4I10 


1901-0040 


A4CP2 


1901 -11040 




OIOOE-CUITCHIMG :0V 50HA JUS 00-36 


28400 


19D1-0040 


A4CP] 


1902-.10.16 


1 


OlODE-ZHP 3 16V St 00-7 PD= 4W TC=- 0641 


0471 3 


SI 10939-38 


A4CP4 


1902-M025 


1 


DIOOE-ZNP inv St DO-7 Pl)= 4W TC*+ 061 


04713 


SI 10939-182 


A4CR5 


1901-11040 




OIOOE-LMITCH1N6 30V 50MA 2IIS 00-35 


28480 


I9i.ll ••01)411 










2B4B0 




A4CP6 


1 '401-11040 




OlODE-'iMITCHINC 30V SOMA :|IS 00-35 


2B40O 


I9II1 -0i:i4li 




1 904-tlC'.i4 




DIODE-ZMP 3 1 2V S% 00-15 PD-lW TC = + 0751 


0471 1 


SI 1 1213-290 


A4CP8 


1'401-0010 




D[00E-9MITCHINQ 30V 5QMA 2MS 00-35 


2B4B0 


1901-0040 


A4CP9 


1 '401-0040 




OIODE-SHITCHIHG 30V SOMA JUS DO-35 


28400 


1901 -Q040 


A4CR10 


1 '402-i:iB44 


2 


DI0DE-2MR 36V 51 DO-7 PO= 4U TC = +..0571 


0471 3 


52 10939-1 70 


A4CP1 I 


1902-0B44 




D10DE-2MP 36V 51 DO-7 PD= 4W TC=+ 0571 


0471 3 


SI I0939 17D 


A4CPr 


1901-0040 




DI0DE-5HITCHIMC 30V 5UHA ;ilS DO-35 


284B0 


1901-0040 


A4CP'I I 


1901-0040 




OIODE-SHITCHIHG 3QV 5UHA ^115 DO-35 


2B4B0 


1901 -0040 


A4CR14 


1 901-0040 




OIODE-SHITCHIHG 30V SHHA ;H5 DO-35 


2B480 


1901-0040 


A4CP'h 


1901-0040 




OIODE-SHITCHIHG 30V 5IIMA ;i3S 00-35 


2B40O 


1901-0040 


A4CIHh 


1901-0040 




DIODE-SWITCHING 30V 50HA 2MS DO-35 


2B4BD 


1901-0040 


A4CP1 1 


1901-0040 




OIODE-SHITCHIHG 30V 5I3HA INS DO 35 


2B4B0 


1901-0040 


A4Ciri h 


1901-0040 




DlODE-SHlTCHiriG 30V 50HA 2US DO-35 


2B460 


1 901-0040 




1901-0040 




DIODC-SHITCHIHG 30V SOMA IMS 00-35 


2B4BO 


1901-0040 


A4CP20 


1901-0040 




OIODE-SHITCHIHG 30V SOMA IMS 00-35 


2B4B0 


1901-0040 




1 901-0040 




DIODE-SHITCHIHG 30V 50HA INS DO-35 


2B480 


1901-0040 


A4CP22 


1902-3149 


5 


DIODC-ZNP 9 09V 51 DO-7 PD= 4H FC=+ 0571 


04713 


SI 109(9-170 






ri 


DIUDE-GEH PPP lOOV 200MA DO-7 


20480 


1901 -0025 




1901-0025 




DIODE-GCn PPP lOOV 200MA DO-7 


2B4BQ 


1901-0025 


A4CR25 


1901-0040 




DIODE-SWI rCHIHG 30V SOMA 2H5 00-35 


2B4B0 


1901-0040 


A4CP26 


1901-0040 




DI0DE-5HI TCHING 30V SOMA 2HS DO-35 


28480 


1901-0040 








DIODE-SHI rCHIHG 30V SOMA 2NS DO-35 


2B480 


1 901 -0040 


«4CPZa 


1901-0040 




DIOOE-5HI TCHING 30V SOMA INS DO-35 


284811 


1901-0040 




04'70-n2 ;i4 




h’^l 'T : '=•-^1 


2b4- 0 


0490-0234 


A -t^ 2 






PELATiPEtP 


ZBftfiO 


049t)-022b 






s 


TPAHSISTOP J FET N- CH^M 0 MODE SI 


20400 


1H55 tiUbZ 






21 


TBANSISTUP J-FtT N-CHAII 0-HDDE SI 


29ABO 


IH5S-0091 






1 


TPA*,SISTCr HOSFTT P-CHIN O-MOOE SI 


23490 


IE55- 0002 








TPANSISTCP NPN 51 PD=3O0NH FT = ,uOOHI-f 


uB4£0 


10 54-0071 




1054-0071 




TBA4SI5TOF NPH SI P0=3l>0MH FT'ZOOMHZ 


Zfl'BO 






1053 Q02U 


2a 


THANSISTOR PfJP 5 1 PD=3UoMW FT = 15UHHZ 


2B40O 


IB53 0Q2U 








TPAMSlSrUP PNP SI PD=3»0MW FT=I50MHZ 


2B4FO 


1B53-0020 




L«i34-0071 




TPANSIS7CF NPN Si PD= 3UUMH FT=20UMhZ 


2S4cO 










TPANSISrriF PGP SI P0*3U0MH FT = 150M»-Z 


2BAH0 






1E55-011B 


2 


TPANSISTOP J-FET N-CHAU 2SM3P 


2B^ao 


1B5 5-0UB 




1855 U113 




IRAIISfSTOP J-FET N-CHAM 2SM3P 


2B40O 


1 855 one 








TRANS ISrOB NPN SI PD=3(J0MW FT=20OMH2 


284HO 










TBANilSTCF KFN 51 PD=3i70HM FT=iOOMH2 


2 34 'JO 


IB54 OQTl 




1654 0071 




rAANSISICR NPN 51 PO=3O0MN FT=200MPZ 


2B4S0 






1054-0071 




TPANSISTQF NPN 51 PO=3aOHW FT=200MhZ 


2S400 






1653 0020 




FRAf^SISTtR PNP SI PD=300MW PT=150MH2 


2&4f!0 


1853 OD7U 




1854-0474 


2 


rPAt4SISTOP rPN 51 PO=3bOMH FT=75MM2 




lB''i4-04''4 




lera-oozo 




rPAllSISTCH Pt-P SI P0=300HH FT*150HHZ 


2a-»BO 










TfANSISTOf rPN SI PO=3bOhW FT=?5MH2 


2B<ieO 


1854-0474 




1055-CO91 




TRANSISTOR J-FET N-CHAN O-iODE SI 


2B4SO 


1 PS5 -0091 








T«A4SIS’’QP J rET N-CHAN O HDOr SI 


204EO 


1355 DU91 




1655-00^1 




TRANSISTOR J-rET N-CHAN SJ 


Z04BO 






1 8i;-005l 




Tr^ANSISInH J-FTT 7-CH-'H Si-MuHE I 


294^0 






1 655 0091 




TFANSI5TCB J-FEl N-CH44 0-MOCE ^1 


2B4B0 


1R55-0091 




1655-0091 




TPANSISTOF J-FhT G-CHAN 0-MOUE SI 


23H30 




a40<[6 


1855 0117 


1 


TPAH5I5TOP J-FET N-CHAH F-IOII 


28450 


IF'S 0117 




105j-OO91 




tpansistor J-FCr n-chan d-mooe si 










1 


TPANSISTTR UPU 2N221BA S I TO 5 PD=e<JOKW 


OV713 








1 


TRANS ISTOP PNP 2H240Va SI TO-5 PC*6O0MM 


Ol2«-5 




ft -• U ‘1 0 


1 SS 5-0020 




TPAIISISTEP PNP SI POOOOHM FT= ISOHHC 


2I34B0 






1953 0020 




IPANSlSThR PNP 51 ’»D*30uMW F7=150MH£ 


ZB43D 


1B53 0020 




1853-0020 




TPANSISTOP PNP SI PD»300MM FT=150Mh£ 


2B4B0 










TPANSISTCR PNP SI PD=300MW f.=l50MHZ 


2B4B0 




«tU 


1P53 0020 




TRANSlSTCr PNP 51 P3=300MW FT=150MH£ 


26400 








Z 


RESISTOR 75UF IT .12SH F rC=0*-lOt> 


2'*S'-t 


H04 




OtV0 313b 


1 


RESISTOR IT.Bf 11 .IZ'-M F TC=U* 1«0 


lb 29 










RESISTOR TfOR IT .125W F TC*O«-10U 


ZVSitb 








1 


RESISTOR IE.2A 11 -1Z5H F TC=0* lUO 


245*tt 




ft<*M 5 


0e';B-345l 


2 


RESISTOR 1331 11 .125W F TC = l>*10a 




C4 1/F TO 1333 F 
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Reference 

Designation 



HP Part 
Number 



0698 3451 
0757-0317 
0757-0278 
0698-3155 
0683-3335 

0663 6225 
0698-3154 
0683-3335 
0683-1035 
0757-0*»43 

0757 0416 
0698-4442 
0698-4420 
0683-3335 
0683-3333 

0683 3335 
068:1-3335 
0683-4725 
0683-7525 
0757-0442 



Description 



RESISTQP 

RESISTOP 

RESISTOR 

RESISTOR 

BESISTCP 

RESISTOR 

RESISTOR 

PESISTCP 

RESISTOR 

RESISTOR 

RESISTOR 
RESISTOR 
PESISTOP 
RESl STOP 
PESISTOP 

RESISTOR 

RESISTOR 

PESISTOP 

RESISTOR 

RESISTOR 



133R I* .125W f TC=0*-100 
1.33I- lit .125W F TC = 0*-IOO 
l-Tat It .125H F TC = 0»-100 
4.64» It .125W F TC = 0F 100 
33F 5* .25W FC TC=-400/*800 

fl-2» 5t -25W FC TC=-400/+700 
4.22H It .125W F rc = 0* 100 
33F St .25« FC TC-‘40fl/»800 
tOk 55 .25N FC TC==4D02>B0O 
Ilk It .12SW F TC=0* 100 

Sll It .1250 F TC-OF'loO 
4.42k It .1251. F TC = 0F 100 
226 It .125W F TC=0F-100 
33k 5t .25W FC TC=-400/.a0O 
33k 51 .25H FC TC“-400/+B0O 

33k 5t .2SH FC TC=-4U02*800 
33k 5t .25W FC TC=.400/«800 
4.7k 41 .2SW FC TC=.400/»TO0 
7.5k 5t .25W Ft TC= 400/»7DO 
lOk It .125H F TC=Ok-lOO 



Mfr 

Code 



Mfr Part Number 



RESISTOR 5.Q0R 1* .IZSW F TC=0^ 100 



C4-1/B-T0-1333F 
C4-l/B-TO=133l-F 
C4-l/8=T0’173i-F 
C4- 1/ 8»T0»464l-F 
C83335 

CP8225 

C4-1/5 T0-4221-F 

CB3 335 

CB3335 

C4-T/0 TO IIUZ-F 

r.4’l/e-T0 511P- F 

C4-1/8-T0-4421-F 

C4-1/S T0-226R-F 

CB3335 

CB3335 

CB3335 

CB3335 

CB4725 

CB752f 

C4=i/e-To-ioo2 f 
C4-1 /B-TO-5901 -F 



0683-1535 

0683-1535 

0683 0275 
□683-0275 
0764-0015 
075 7-0465 
0757-0442 

0683-1055 
0698-0083 
0683-1055 
069 8-3440 
069 8-3440 

0683-0825 

0683-3335 

□683-3335 

0683-3335 

0683-3335 

0683 3335 
0683-3335 
0683-1045 
0683-3335 
0683-3335 

□683-1045 

0663-5625 

0683-2225 

□698-2225 

0696-2295 

0698-3329 
0683-1055 
0683-1055 
0698-2296 
0683- LOSS 

0683 1055 
0698-2294 
0683 LOSS 

0683-1055 

0698-2298 

0683- 1035 
0683-1055 
0683-4705 
0683-4705 
0683-1035 

0 68 3 1035 
075 7-1090 
0683-0275 
0683-0275 
0757-1090 

0683-3335 
0683-3335 
06E3-3335 
0 60 3-3335 
0683-3335 



RESISTOR 15K 5X .25W FC TC«-400/«-800 
RESISTOR 15R 5t .25W FC TC==400/+800 

RESISTOR 2-7 57 -25W FC TC==400A^50U 
RESISTOR 2-7 51 -25W FC TC==400/ frSOJ 
RESISTOR 560 5t 2W MQ TC=0*--200 
PESISTCP loop It -125W F TCaO«-aOO 
RESISTOR lOR It -125W F TC=Of^ lOU 

RESISTOR IM 5X -25W FC TC=-80U/*900 
RESISTOR 1-96R It -125R F TC=0+ 100 
RESISTOR IH 5t .25W FC TC=-800/f900 
RESISTOR 196 it -125« F TC=0#--100 
RESISTOR 196 It -125W F TC=Ofr lOO 

RESISTOR 8-2 5* -Z5W FC TC=-**U07+500 
RESISTOR 33K 5* -2511 FC TC= = 400/^600 
RESISTOR 33R 5* -25M FC TC=-4007*800 
RESISTOR 33K 5« -25W FC TC=-400/f-800 
RESISTOR 33R 5t .25M FC TC==400/+800 

RESISTOR 33K 5t .25W FC TC==400/+800 
RESISTOR 33R 5t •25H FC TC=-4007+800 
RESISTOR lOOR 5t -25W FC rC=-400/^800 
RESISTOR 33R 5t .25M FC TC=-400/+800 
PESISTOP 331* 5t .25W FC TC=‘400/*800 

RESISTOR loop 5t -25W FC TC= 400/-f8UO 

RESISTOR 5.6F 5t -2SW FC TC= 400/4-700 

RESISTOR 2.2R 5t -25 m FC TC= 400/+700 

R6SIST0F:FX0 90-0l> OHM O.OSt 1/0W MF 

PESISTOP FXD 11 090 OHM 0 051 

RESISTOR lOR -5t -125W F TC«O^-l00 
RESISTOR IM 5t -25H FC TC==BO0/^900 
RESISTOR IM 5t -25H FC TC»-800/^90U 
RESISTOR FKO 1010 1 OHM 0,051 
RES! STOP IM 5« -25W FC TC=-800/^900 

RESISTOR IM 5t -25W FC TC=’ 800/4-900 
PESISTOP: FXO 100 10HM 0 053. 

PESISTOP IM 5t -25H FC TCs-800/f900 
RESISTOR IM 5» ♦25W FC TC** 000/4-900 
RESISTOR: FJ(D 10 OHM 0 051 

RESISTOR IM 5t -25W FC TC«-800/4-900 
RESISTOR IM 5t -25W FC TC*=800/^900 
RESISTOR 47 5* -25« FC TC*»400/4-500 
RESISTOR 47 5t -2SH fC TCs^400/4^500 
RESISTOR 10» 5t -25W FC TC**'400/ 4-700 



RESISTOR 10> 5* 
RESISTOR 261 It 
RESISTOR 2-7 51 
RESISTOR 2-7 5t 
RESISTOR 261 It 

RESISTOR 33F 5t 
PESISTOP 33K 5t 
PESISTOP 33R 5t 
PESISTOP 33F 5t 
RESISTOR 33» 5t 



.25W FC TC=-400/4-700 
.5W F TC=04-100 
*25W FC TC=‘400/^500 
»25W FC rC*-400/4500 
,5W F TC=0*-100 

,25H FC rc=-400/*800 
.25W FC rc»-4oo/«eoo 
,25« FC TC=-400/^800 
k25W FC rC»-400/4-8Q0 
.25« FC TC=-400/^800 



CEZ7G5 

C627G5 

FP42=2-TOO-5Pil J 
C4-1/S=T0-1003 F 
C4-1/B-T0-10U2-F 

ce L055 

r4-i/e-Tn-i9bi f 
CBL055 

C4-1/8=TU=196P-F 

C4-l/BT0-l96P-^F 



CB1045 
CB5625 
CB2225 
0698 2225 
0698- 2295 

PME 55-1 /9-TO- 1002- D 

C81055 

CB1055 

0698'2296 

CB1055 

CB1055 

0698-229-t 

C61055 

CB1055 

0698-2298 



CB10B5 

MF7C 1/2 -TO 26 IP-F 

CP27G5 

CP27G5 

MF7C 1/2-TO 261P-F 
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Table A (Sheet 3 of 3). 



Reference 

Designation 




HP Part 
Number 



Q6B3-33J5 

06B3-3335 

0683-3335 

0683-3335 

0683-3335 

0683-3335 

0690-0083 

06B3-I065 

Z10Q-J514 

0683-4705 



1826-013‘) 

1626-0013 



04261-50022 




Description 


Mfr 

Code 


RESrSTOP 131 5% Z5W FC TC=-40n/+800 


01121 


RESISTOR 331 5t - 25W FC TC=-4OO/+0OO 


01121 


RESISTOR 331 51 25W FC TC=-40D/+a00 


01121 


RESISTOR 331 54 . Z5W FC TC=-400/+B00 


01121 


RESISTOR 331 54 Z5H FC TC=-400/+B00 


01121 


RESISTOR 33f 5* 25W FC rC=-400/+800 


01121 


RESISTOR 1 961 14 135W F TC=0f-100 


16299 


RESISTOR 10H 54 25W FC TC=-900/+1000 


01121 


RESISTOR-TPMR 201 104 C 5IDE-ADJ 1-TOPN 


309B3 


RESISTOR 470HM 




TRftNSFORMEP-PULSE 412113 


28480 


!C HC 1458 OP 4HP 


04713 


iC OP A«P 


26480 


SUPPORTER. BOARD 


28480 



Mfr Part Number 



CB3335 

C4-W8-T0-1961-F 

CB1065 

ET50W20 3 



MC1456P I 
1826-0013 



04261-50022 



Page 8-61, Figure 8-25, A4 board component locations. 

Change A4 board component location illustration as follows: 



OFFSET 






1R!3^3 
Cbl -I- 

r - m ■: 







f Rira w?--"- I' 3j«w : , 

5 .r- S \(;.c 19 

r.CR6 > C3» i “ 

~ r Ri-z^ ' i i -*"■ RIB. ® j *822 

- V . T I --8h3-;'3®.v -<RJ.4- C^B24 

I >v I,. — J "7..'__ r "-— 1 



C^B24 £ 

; 'pso - 



CB] 1 i ‘C5 ' „ *= > K2 m — 



aX^gee 

ft' C7 , 






r 

' PS^ylccfeaO ^ 

: CR7" ^ 4 

1 r C6 

I'Tit;; I 



-.rLCUh'-i'Tit'; 

Hjiiciir 3": ^ 

pr.J J»Mh 

M a 1Z'» _ 









SfrCRBO 

«R79 

Fp-eS28 

',1 ■CH27 




®^C. HB4>-, I R A, w ^ ■ C#7. . 

,c r'-CCRIS- 1 7 J -—._ . « 
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3. Page 8-61, Figure 8-26, A4 board schematic diagram, 

Partially change A4 board schematic diagram as follow's: 



POWER AM PL 
(X 1.8) 



B3I 

!S0 







SOURCE RESISTOR ^ 
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Page 8-60, Figure 8-24, ^4 board Troubleshooting Guide, 




Figure 
















Model 4261A 



Section VU 
CHANGE F 



CHANGE F, 



Pages 6 8 and 6-9, Table 6-3, Replaceable Parts 
Add following parts : ’ 



A5CR1, HP P/N 
A5CR2, HP P/N 
A5CR3, HP P/N: 
A5R29, HP P/N: 
A5R30, HP P/N; 
A5R38, HP P/N: 
A5R39, HP P/N; 
A5U1, HP P N: 
A5U3, HP P N: 

Delete following parts: 



; 1901-0033; DIODE-GEN PRP 180V 200MA 
: 1901-0033; DIODE-GEN PRP 180V 200MA 
: 1902-3149; DIODE-2NR 9.09V 5% PD= 4W 
: 0683-2745, R-FXD 270K 5% . 25W 
0683-2745; R-FXD 270K 5 % . 25W 
0683-2745; R-FXD 270K 5% ,25W 
0683-2745; R-FXD 270K 5% . 25W 
1826-0043; IC LM 307 OP AMP 
1826-0043, IC LM 307 OP AMP 



A5CR1, HP P/N: 1901-0376; DIODE-GEN PRP 
A5CR2, HP P N: 1901-0376; DIODE-GEN PRP 
A5R29, HP P N 0683-5645; R-FXD 560K 5 % . 25W 
A5R38, HP P/N: 0683-5645; R-FXD 560K 5% . 25W 
A5R86, HP P/N: 0683-4725; R-FXD 4.7K 5 % . 25W 
A5U1, HP P N: 1826-0319; IC LF356H OP AMP 
A5U3, HP P N 1826-0319; IC LF356H OP AMP 

2. Page 8-63, Figure 8-29, A5 circuit schematics, 

Change schematics partially as follows: 
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Section VII 



CHANGE H. 

1. Page 6-4, Table 6-3 ; 

Change the part number of the ANGLE (PN 04261-10032) to 04261-10029. 

2. Page 6-16, Table 6-3 ; 

Change the part numbers and descriptions as shown below. 



Reference 

Designation 


HP Part 
Number 


Description 


1 


2360-0535 


SCREIV-MACH 6-32 100 DEG FL HD P02I REG 




5060-9964 


COVER BOTTOM 


6 


2510-0192 


SCREW-MACH 8-32 100 DEG FL HD P02I REC 


7 


5020-8816 


FRAME, REAR 


20 


5040-7220 


CAP, STRAP HANDLE, REAR 


21 


2680-0172 


SCREIV-MACH 10-32 .575-IN-LG 100 DEG 


23 


5040-7219 


CAP, STRAP HANDLE, ERONT 


24 


0590-0639 


NUT 


26 


5020-8836 


STRUT, CORNER 


28 


5020-8815 


FRAME, FRONT 


29 


04261-10022 


SUB PANEL. FRONT 
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SECTION VIII 
SERVICE 



8-1. INTRODUaiON. 

8-2. This section contains information on servicing 
the Model 4261 A including the theory of operation, 
troubleshooting and repair. Overall theory of oper- 
ation of the instrument is covered in the first part of 
this section and detailed explanations are presented 
in the service sheets including detailed theory, com- 
ponent level troubleshooting, circuit schematics and 
parts location. Interior views, which show adjustment 
locations, are also included in this section. 



8-3. THEORY OF OPERATION. 

8-4. A general explanation of the theory of operation 
of the 4261 A LCR Meter follows. Since detailed 
circuit descriptions for each assembly are covered 
in the service sheets, the explanation that follows is 
limited to 

Basic Theory 

Block Diagram Discussions 
Timing Diagram Discussions 

8-5. BASIC THEORY. 

8-6. Figure 8-1 is the basic block diagram of the 



4261 A and shows the fundamentals of how the 4261 A 
measures inductance L, capacitance C, resistance R 
and or dissipation factor D. The output of an oscil- 
lator is applied through a source resistor Ro to the 
unknown device and range resistor Rr. The effect 
of amplifier Rr is to cause the same current that 
flows through the unknown device to flow through Rr, 
and, as a result, to drive the junction of the unknown 
device and Rr to zero volts. Voltages El and E2 
across the unknown device and across Ri, respec- 
tively, are connected to selector switches SI and S2 
which have two important functions. First, SI selects 
either El or E2 as the voltage to drive the four phase 
generator (this also establishes the measurement 
mode - either series or parallel which is automat- 
ically or manually set (PARA or SER) as selected at 
the front panel)and, secondly, S2 selects either El or 
E2as the measurement voltage to charge or discharge 
the integrator (as appropriate to the measurement 
function and mode, i.e. Cp, Cs, Lp, Ls, Rp or Rs). 
The Vector Voltage-Ratio Measurement Section cal- 
culates an L, C, R or D measurement by ascertaining 
the voltage ratio of El and E2 through a dual-slope 
(type) analog to digital conversion technique. This 
technique is popularly used in digital voltmeters. 
The analog section receives its measurement in- 
structions from a digital section. 



Vector Voltage - Ratio Measurement Section ( A5, A6 Board ) 




Figure 8-1. Basic Block Diagram. 
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8-7. Source and range resistors, Ro and Rr, are 
automatically selected by digital control circuits. 
For a series equivalent circuit measurement (Ls, 
Cs or Rs|, Ro is set to a value much greater than 
the impedance of unknown device. Thus a constant 
current drive to the unknown device is realized. On 
the other hand, for a parallel equivalent circuit 
measurement (Lp, Cp or Rp), Ro is set to a much 
smaller value than the impedance of the unknown to 
achieve a constant voltage drive to the unknown. The 
resistance values of Ro and Rr are always equal. 

8 - 8 . Vector Voltage-Ratio Measurement Section. 
The ejjj signal selected by S2 (as directedby the logic 
circuit) IS detected by a phase detector that outputs 
the rectangular component or in-phase component to 
an integrator. Phase detector signals 6 p thru 64 
suppliedto the phase detector are produced in the 
following manner:: A 4f signal is generated [roman 

e^ef signal as selected by Switch SI (the 4f generator 
is a phase lock loop circuit). This creates signals 61 
thru 64 , each being different by 90 degrees in phase 
from one another (a 4 phase generator). One of these 
signals, as directed by the digital circuitry, detects 
the 6 jj^ measurement signal. The phase of signals 
6 1 thru 64 IS very accurate as a PLL (phase lock 
loop) circuit is used for generating the reference 
phase signal to minimize measurement error. A 
zero detector takes the output of the integrator and 
generates a zero detection signal (ZERO) every time 
the integrator output crosses the zero level. This 
furnishes a ZERO signal to the Digital Section. 

8-9. The Digital Section is a kind of algorithmic 
state machine that is driven by the state clock from 
a built-in clock pulse generator. The major func- 
tions of this section are to manage the various se- 
quences required to perform the desired measure- 
ments, to measure L, C, R and D values converted 
into time periods, and to display these values at the 
4261A front panel. 




Figure 8-2. Cp Measurement Principle. 



8-10. The parallel capacitance Cp measurement 
principle is discussed in this paragraph. To simplify 
the explanation, the example used here is that of 
measuring an ideal capacitor. See Figure 8-2, Cp 
Measurement. During time Tl, the integrator is 
charged by that portion of the E 2 sinusoidal waveform 
which is synchronously phase detected by the 62 pulse 
train. Both SI and S2 switches select the El signal 
that is fed to discharge the integrator after being 
phase-detected by the 6 i signal. Since time period 
T2, for the integrator to discharge to zero volts, is 
proportional to the value of Cx, Cx can be directly 
obtained from the contents of a counter if the values 
for Rr and Tl are properly and accurately set. Other 
measurements are done similar to the Cp measure- 
ment. 

8-11. BLOCK DIAGRAM DISCUSSION. 

8-12. Analog Block Diagram. Figure 8-3 is a de- 
tailed block diagram of the 4261A analog section. 
The construction of this diagram is based on the 
actual printed circuit board assembly. It is useful 
for troubleshooting. 

8-13. A4 Oscillator and Range Resistor Board. 
Oscillator output is led through an attenuator (A3R17, 
R18 and Q5)and a power amplifier to transformer Tl. 
The oscillator output can only be attenuated (A3Q5 
turned on) when a Cp measurement is being made. 
In all other measurements, A3Q5 never turns on. 
The oscillator signal from the secondary of Tl is 
provided via source resistor Roto the unknown device 
(Cx in diagram). The current that flows through Cx 
also flows through range resistor Rr via the Range 
Resistor Amplifier. Ro and Rr are selected by a 
range control signal from the digital section. A note 
in Figure 8-3 describes how the resistors are con- 
trolled. The GUARD terminal is connected directly 
to the instiument chassis. The circuit common for 
all PC boards is also finally connectedto the chassis. 
DC bias voltages up to +30 volts can be applied to 
the unknown device through A1S2 DC BIAS switch 
through A4R31, secondary wiring of Tl, and Ro from 
A9 Power Supply (internal) or from an external dc 
bias source connected to EXT BIAS connectors on 
rear panel. 

8-14. A5 Process Amplifier. Voltages across the 
unknown device and across Rr are inputs for this 
assembly which feeds 6 ref signal (reference 
signalused for phase detection) and 6 ni signal (Signal 
measured by the integrator) to A 6 Board. The two 
input signals are selected according to specific 
measurement rules and are used as ©ref 
signals. The B^gf signal is chosen when the meas- 
urement circuit mode is selected. Setting the CIR- 
CUIT MODE switch to PARA selects the voltage 
across Cx as the ©jef signal. The SER position o 
the CIRCUIT MODE switch selects the voltage across 
Rr as the ©ref- ^ *^he switch is set to AUTO, tn 
©ref signal selection is done automatically and ap 
plied in a manner similar to the above. The selec e 
©re[ signalis amplified by A5U6A and iswave-shape 
by A5U6B and U 8 which also adjust the duty cycle o 
©ref by a control input (APAO signal) from A 6 Boar 
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The 0m signal is selected by FET switches A5Q9 thru 
Q12 which are, in turn, controlled by signal selection 
signals from the digitaF section. The method of se- 
lecting the ©ni signal is graphically shown in Figure 
8-5 Timing Diagrams. The selected 6m signal is 
amplified by A5U5A, USB and becomes an input sig- 
nal for the phase detector on A6 Board. C OFFSET 
signal on rear panel is a signal opposite in phase to 
the signal at the Hour terminal. When Cp TEST 
SIG LEVEL switch is set to 50mV position, the gain 
of amplifier A5U6A, USB is increased. An SAT 
Detector detects an ©m signal level that exceeds ap- 
proximately ±5 volts and transfers SAT signals to 
digital section (A8 Board). 



8-15. A6 Phase Detector and Integrator. In this 
board, the two input signals ©ref and ©m are con- 
verted to a ZERO signal which is fed to the A8 Board 
(digital Section). The ©m signal is used as an APAO 
(Auto Phase Adjustment Output ) signal only when auto 
phase adjustment signal is fed to A6 Board to mini- 
mize any phase error which could cause a measure- 
ment error. However, firstly, ©j-ef iS fed into the 
Phase Locked Loop (PLL) circuits consisting of a 
phase detector (PD), filter and VCO (voltage con- 
trolled oscillator) and is converted into four refer- 
ence phase signals eachbeing different by 90 degrees 
in phase one from the other . These four signals are 
individually selected by the digital circuitry and one 
is used as the phase detection signal for phase detec- 
tor A6U6 thru U9 which phase detects the selected 
©m signal. The dc output of the phase detector is 
applied to the integrator. The output of the integrator 
is monitored by the Zero Detector to observe the 
time that the zero level is crossed. This zero signal 
is sent to Digital Section (A7 Board)by ZeroDetector. 
The output of the phase detector is also provided 
through A6U10, Q15, C12, etc. to A5 Board as an 

APAO (Auto Phase Adjustment Output) signal for the 
period of auto phase adjustment. All logic switches 
on this board are controlled by control signals from 
the digital section. See Figure 8-5 for details. 

8-1 6. A9 Power Supply Board. This circuitry de- 
velops the dc power for the instrument. These 
voltages are the +5V, +12V and -12V. Internal dc 
bias voltages of 1.5V, 2.2V and 6V are also provided. 

8-17. Digital Block Diagram. Figure 8-4 is the 

block diagram of the 4261 A digital section. The 
construction of this diagram is based on the actual 
printed circuit board assembly. Thus, the diagram 
may be quite helpful when studying the function of an 
individual board or its schematic and trying to relate 
it to overall digital circuitry. In the following 
several paragraphs, each board assembly is des- 
cribed somewhat in detail. 

8-18. A2 Display Board. This board displays the 
measured values with the measurement unit. All data 
signals, unit signals, circuit mode signals and the 
annunciation signal are sent from A3 Display Driver 
board which also provides anode driver signals to 
A2 Board to light the numeric displays. 
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8-19. A3 Display Driver Board. This board is di- 
vided into two parts, one of which is a numeric dis- 
play driver (top left in Figure 8-4). The other circuit 
is a unit, circuit mode driver and range phase decoder 
(right bottom in Figure 8-4). In the numeric display 
driver, the measured serial data from A7 Board is 
filed in A3U8 and U9 registers whose outputs are 
decoded into a data format suitable for lighting the 

7- segment displays on the A2 Board; this is accom- 
plished by the A3U1 and U2 decoders and the anode 
drive signals generated by A3U14 thru Ul6 and A3Q1 
thru Q4 by inputting RSA and RSB signals from A7 
Board. In the unit circuit mode driver section of 
the board, decoder ROM U1 8 functions as a unit circuit 
mode decoder and as a range control dec Oder only when 
the LSCO signal is enabled. During other periods, 
the ROM works as the decoder for phase selection 
control and V TEST signal generation. Information 
on unit circuit mode and range is stored in latches 
A3U4, U6, Ull and Ul2 to hold the information for 
at least one measurement cycle. 

8- 20. A7 aock Pulse Generator / Counter Board. 

Clock Pulse Generator (A7Y1, Ul, U6 thru U8) con- 
sists of two state clocks, SCLl and SCL2. Both 
clocks have a frequency of 127kHz but have a phase 
difference of 90 degrees to each other. The CPG 
also generates a 31. 83kHz clock for the Data Counter 
and RSA RSB signals used for data register,, display 
and measurement control. In the Data Counter Gate 
circuit, either a 4f or a 31.83kHz signal is selected 
by the 4fS signal from A8 Board and sent to Data 
Counter as a clock pulse. The Data Counter Gate 
also generates an SI signal to control A6 Integrator. 
Data Counter counts the input clock pulses as di- 
rected by GATE, SDC and CDC control signals. 
A parallel to serial converter A7U21 and U12 con- 
verts parallel BCD data into serial BCD data by con- 
trol of RSA and RSB signals and sends the data to 
register files in A3 Board. All input multiplexers 
(A7U10, U13, U18 and Ul9 on the A7 board and A8U12 
and U6 on the A8 board) receive various data signals, 
control signals, measurement condition signals, etc., 
and provide outputs as directed and assigned by OPB8 
thru OPBlO control signals. All multiplexer outputs 
are taken from the A8 board. 

8-21. A8 Sequenca Control Boortl. Qutput signals 
(MPXO, MPXl, MPX2, MPX3, MPX4 and MPX5) 
from the six input multiplexers are applied to A8U1 
Multiplexer which selects one of these input signals 
as directed by OPBll thru OPB13 control signals. 
Multiplexer output is gated with OPB15 of A8U8, 
synchronized with SCL2 (State Clock 2) by A8U13 and 

becomes a qualifier input to State Counter /Register 

(A8U2, U7) which produces the input signals (IBPO 
thru IPB7) to Control ROM U8 in synchronization 
with SCLl (State Clock 1 ) from next address signal 
(OPBO thru OPB7 of A8U8) and qualifier input signal. 
Control ROM A8U8 outputs OPBO thru OPB15 which 
are used for next address Signal, input multiplexer 
control signal, Multiplexer (A8U1 ) control signal and 
provides for various instruction outputs throug 
Decoder (A8U17). The instruction outputs are con- 
trol signals for both analog and digital circuitry. 
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A8U18 IS a Step Counter and determines measurement 
step. A8U16 Range Counter receives range control 
signals and outputs range signals (RNG A, RNG B, 
RNG C) to A8U1 5 Sele ctor which selects range 
signals only when LSCO signal is enabled or step 
signals (STEP A, STEP B or some step combination) 
when LSCO is disabled. The outputs of A8U15 Se- 
lector are sent as SLOl thru SL04 signals to A3 
Decoder ROM input. 

8-22. ROM State Mathine. Since the 4261A has 
adopted a ROM-centered design in the digital section 
(A3 and A8 boards), only a brief explanation for its 
operation is presented here, The state machine has 
a state address (code) that manages the operation of 
the ROM state machine. ROM output is determined 
by the address inputted to the ROM. The state ad- 
dress tor A8 ROM U8 is determined by next address 
from the ROM output and qualifier input, And it 
should be noted that the ROM output signal is also 
utilized for the control of qualifier signal. The state 
address sometimes increases one by one, repeats 
the same address several times, or jumps to higher 
or lower addresses. For example, if some condition 
should be maintained for a certain period, the state 
address repeats the same address during the desired 
number of state clocks. In this case, the instruction 
output does not change. Note that the ROM used in 
the A3 board functions as a decoder which has no 
feedback from ROM output to the input. The ASM 
chart in Figure 8-6 is very convenient for under- 
standing the ROM-centered circuits. 

8-23. A10 Mother Board. includes a selector circuit 
which selects local or remote control signals. K 
REM signal is at low level, remote control signals 
are selected and if at high level, local control signals 
are fed to internal circuitry. DRNA-R and DRNB-R 
signals are provided without passing through the se- 
lector. 



8-24. TIMING DIAGRAM DISCUSSION. 

8-25. Figure 8-5 presents a timing diagram for the 
4261A. Firstly, output waveforms of the integrator, 
excute time for each measurement sequence, and 
main control signals are shown in the upper part of 
the diagram. The sequence excute times are differ- 
ent for measurement frequencies of 120Hz and IkHz 
since the electrical response time for the frequencies 
are different and a4f signal (four times the measure- 
ment frequency) is sometimes used for determining 
the charging cycle. Note that the excute time for the 
discharge sequence is variable. As you can under- 
stand from the diagram, the instrument first meas- 
ures the L C or R value and then the Dissipation 
Factor (D). To minimize error, offset null and auto 
phase aidjustment sequences precede the L; C and R 



measurements. Only an offset null sequence pre- 
cedes a D measurement. 



8-26. The lower part of the diagram shows how the 
anali^ circuits are controlled. Waveforms for the 
V TEST signal voltages (which control ©m voltage 
selection — selecting either the voltage across Rr 
or the voltage across the UNKNOWN) and detection 
phase for phase detector on A6 board are shown for 
each circuit mode in the table in Figure 8-5. Both 
upper and lower sections of the waveform timing 
diagram have the same time scale. -6x, -6x/10, 
-6y and -6y TO in the ©ni column are names for the 
voltages shown in diagram Note 2. The detection 
phases 0, ’r/2, >r, or 3>r 2 are the same as the phase 
selection signals sent to the A6 board. The phase re- 
lationships of the voltages applied to phase detector 
FET switches A6Q6 and Q9 are shown in diagram 
Note 3 along with the phase of the ©ref signal at 
A6TP1. In R measurements, measurement steps 1 
and 2 in D measurement cycle are skipped. 



8-27. ASM (Algorllhmle State McKhIne) Chart. 

Figure 8-6 is an ASM chart which is similar to a 
flow chart and describes all the digital operations, 
including, of course, analog circuit control. This 
chart can be read in almost the same manner as a 
conventional flow chart. The chart is probably best 
used, as necessary, in combination with Figure 8-4 
Digital Section Block Diagram, Table 8-1 Mnemonic 
Information, and circuit schematics. The chart is 
essential in troubleshooting the digital circuits (A3, 
A7 and A8 boards), so it may be referred to through- 
out the following section on digital troubleshooting. 

The ASM chart is a diagrammatic description of the 
output function and the next-state function of the state 
machine. The symbols used in the ASM chart are 
for the State Box and the Decision Box. 

The ASM chart has three basic elements; the state, 
the qualifier and the conditional output. A single 
state IS indicated by a state box which contains state 
outputs as noted in Figure 8-6. 



The output consists of mnemonics selected from a 
defined set of operations. The mnemonics n^e 
outputs which are given during the state time. e 

exit path of the state box leads to other state box 






The Decision Box describes inputs to the state ma- 
chine The sti ucture of the decision box is given 
Figure 8-6. Each decision box has two exit patns. 

One path is taken when the condition is true and the 
other when the condition is false These 
are usually indicated by I for true and 0 for false. 
The inputs are also called qualifiers in the sense 
they qualify an output or a transition 
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Table 8-1. Mnemonic Information (Sheet 1 of 2). 



Mnemonic 



Description 



Mnemonic 



Description 



ANOD 1 
thru 
ANOD 4 

APAO 



APA 2 



ATD 1 
ATD 2 



AUTRG 



BLANK 
B 1.5 V 



B 2. 2V 




C QAL 




D BLANK 



DNAV 



DP-Loss 



DRNA 



select output data for LCR or 
D (OPT. 002) 

anode driver signal 1 for data 
display thru anode driver signal 
4 for data display. 

error output for auto phase 
adjustment 

perform 1st auto phase 
adjustment 

perform 2nd auto phase 
adjustment 

detected output for 162 counts 

detected output for 1820 counts 

enable local triggering when in 
remote control 

DC bias voltage 
blank display 

set internal bias voltage to 
1.5V 

set internal bias voltage to 
2.2V 

light "F" unit on front panel 
clear data counter 
clock input 
clock output 

circuit mode signal, bit A 

circuit mode signal, bit B 

set circuit mode to series 

light circuit mode indicator for 
Cp or Rp measurement 

clear qualifier flip-flop 

light circuit mode indicator for 
Cs measurement 

enable counter to count 4f signal 

blank Dissipation Factor display 

generate D BLANK signal 

detected output for less than 80 
counts in Cp Ls. 

light decimal point for LCR 
display 

light decimal point for LCR 
display 

tight decimal point for Dissi- 
pation Factor display 

direct range setting, bit A 



DRNC 

DRND 

DTB 1 
thru 
DTB 8 

Bm (EM) 

Gj-ef (E REF) 



-Gx l-EX) 



EXT B 
(EXT BIAS) 



FLAG 



FREQ Ik 



(FREQ) 

FUNC A 
(FNC A) 

FUNC B 
(FNC B) 

GATE 




LSC 0 



LSD a 
thru 



LSD g 




direct range setting, bit B 

direct range setting, bit C 

direct range setting, bit D 

data bit 1 from counter 
thru 

data bit 8 from counter 
phase detector input voltage 
AC reference phase signal 
range resistor voltage 
AC voltage for C OFFSET 
external encode signal 

external bias voltage 

flag signal to external device 

set test signal frequency 
to IkHz 

function control, bit A 

function control, bit B 

gate control signal for counter 

voltage at Hpoten terminal 

inhibit signal from external 
device 

internal bias voltage 

increment step counter 

light "k" on front panel 

light unit "H" on front panel 

voltage at L'^ur terminal 

voltage at Lpqten terminal 

light circuit mode indicator for 
Lp measurement 

load zero to step counter 

light segment "a" for left side 
numeric display thru 
light segment ”g" for left side 
numeric display 

light circuit mode indicator for 
Ls or Rs measurement 

light "M” on front panel 

light "m" on front panel 

manual trigger signal from 
panel control. 

display minus (-) mark on front 
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Table 8-1. Mnemonic Information (Sheet 2 of 2). 



Mnemonic 


Description 


Mnemonic 


Description 


MPX 0 
thru 


multiplexer 0 output 
thru 


RSB 


read select bit B for A3 register 


MPX 5 


multiplexer 5 output 


RSD a 
thru 
RSD g 


files 


MS 


measurement status. If D 


light segment "a" for right side 




measurement, MS is at high. 


numeric display thru 

light segment "g” for right side 


n 


light "n" on front panel 


RlOOk 

RlOk 


numeric display 


N2 - 4 


output BCD signal, bit weight 


set range resistor to lOOkfl 




4 for 2nd digit 


set range resistor to lOkfi 


OFN 


perform auto offset null 


Rlk 


set range resistor to IkR 




adjustment 


Moo 


set range resistor to lOOn 


OFNA 


perform auto offset null 
adjustment 


RIO 

SAT 


set range resistor to 10S2 


OPB 0 


output bit 0 from A8 ROM 


signal indicating 6^ saturation 


thru 


thru 


SCL 1 


state clock 1 


OPB 15 


output bit 15 from A8 ROM 


SCL 2 


state clock 2 


OR 


out of range 


SDC 


set data counter to 1999 


P 


light "p" on front panel 


SI 


set integrator to function 


PHASE 0 
(PHB 1) 


select 0 detection phase 




set integrator to function 




SLjO 1 


selector output 1 from A8 


PHASE n/2 


select ^/2 detection phase 


thru 


thru 

selector output 4 from A8 


(PHB 2“) 


SL0 4 


PHASE 7z 
(PHB 3) 


e 

select JT detection phase 


S QAL 
STEP A 


set qualifier flip-flop 


PHASE 3 n/2 


select 3 tt/2 detection phase 


(STP A) 


measurement step, bit A 


(PHB 4) 


STEP B 


QUAL 


qualifier input to state counter,' 
register 


(STP B) 


measurement step, bit B 


■r 


light "Q” unit on front panel 


TEST 


perform test operation 


REF V 


reference voltage for bias 


TEST 1 


perform test 1 sequence 




voltages 


TEST 2 


perform test 2 sequence 


REM 


remote signal from external 


TL 


test level signal from AlO 


RESET 


device 


TLL 


set test signal level to 50mV 


turn off trigger lamp on front 
panel 


TRG L 


light trigger lamp on front panel 


RNG A 


range signal, bit A 


TOT 


turn-on trigger 


RNG B 


range signal, bit B 


UCD 


detected output for UNCAL 


RNG C 


range signal, bit C 


UNCAL 


signal 


RNG OWN 


step down one decade range 


detected output for SAT signal 


Fng HOLD 


hold measurement range 


V TEST 


select signal for 6^ by working 


RNG MAX 


maximum range signal 


WTGT 


with CMS 


RNG MIN 


minimum range signal 


enable data transfer 


RNG SP 


special range that 4261A does 


ZERO 


zero detector output 




not measure 


— 


light "p” on front panel 


RNG UP 


M 


step up one decade range 


4f 


RSA 


read select bit A for A3 


(4F) 


clock 4 times test frequency 




register files 


4fs 


set 4f signal as clock to counter 
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Table 8-2. ASM Chart Check Procedures (Sheet 1 of 16). 

Note 

If 4261 A settings are not specified in this table, any setting 
is acceptable except that TRIGGER must be set to D^T and 
RANGE HOLD must be set to OFF. 

State code is expressed in the octal system. It is recom- 
mended that the logic state analyzer be operated in the 
single trigger mode. Unless otherwise noted, the "start 
display" trigger word is given in the "Trigger Word for 
Logic State Analyzer" column of the table. 



Sequence Check for (1} INITIAL SETUP TIME. 



4261A Settings 


Trigger Word for Logic 
State Analyzer (HP 1601 A) 


Normal (not Self Test) Operation 




Any settings 
Push 4261A RESET 


001 


CIRCUIT MODE: PARA 


037 


CIRCUIT MODE: SER 


037 


CIRCUIT MODE: AUTO 
FUNCTION; C 
Unknown : Open 


037 


CIRCUIT MODE; AUTO 
FUNCTION: C 
Unknown ; Shorted 


043 


CIRCUIT MODE; AUTO 
FUNCTION; R 
Unknown: Shorted 


043 


CIRCUIT MODE: AUTO 
FUNCTION: L 
Unknown: Open 


043 



State Code Order 
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Table 8-2. ASM Chart Check Procedures (Sheet 2 of 18). 
Sequence Check for Q INITIAL SETUP TIME (Cont'd) 



4261A Settings 


Trigger Word for Logic 
State Analyzer (HP 1601 A) 


state Code Order 




CIRCUIT MODE: AUTO 


043 


043 




FUNCTION: L, C or R 




044 




Unknown: in -range component (do not 




045 

013 




use max. or min. ranges). 






1. 


RANGE HOLD: OFF 


043 


043 




TRIGGER: INT 




046 


2. 


CIRCUIT MODE: SER 




052 

053 




FUNCTION: C 




054 




Unknown; Open 




055 

035 


3. 


RANGE HOLD: ON 


• 






TRIGGER; EXT 






:4. 


CIRCUIT MODE; AUTO 


. 






Push RESET for LSA. 






5. 


Change FUNCTION C to L. 






-1. 


RANGE HOLD: OFF 


043 


043 




TRIGGER: INT 




044 


■2. 


CIRCUIT MODE: PARA 




051 

047 




FUNCTION: C 




053 




Unknown : Short 




054 

041 


3. 


RANGE HOLD: ON 




035 




TRIGGER: EXT 






4. 


CIRCUIT MODE: AUTO 








Push REJSET for LSA. 






5. 


Change FUNCTION C to L. 






1. 


TRIGGER: INT 


042 


042 




RANGE HOLD: OFF 




053 




CIRCUIT MODE: AUTO 




054 

055 




FUNCTION: C 




035 




Unknown: Open 








TRIGGER: EXT 








Push RESET for LSA 






2. 


Change FUNCTION C to L. 






1 Self Test Operation 








TEST 1, TRIGGER; INT 


Oil 


Oil 




RANGE HOLD; OFF 




012 








013 


•* 


TEST 2 


Oil 


Oil 




FUNCTION: C 




012 




RANGE HOLD OFF 




031 

032 




TRIGGER; INT 




034 


1 






036 

035 



(Continued) 
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Sequence Check for INITIAL SETUP TIME (Cont'd) 

• ^ Trigger Word for Logic 

4^61 A Settings Analyzer (HP 1601 A) 



Model 4261A 



TEST 2 

FUNCTION: L 
RANGE HOLD: ON 
TRIGGER: INT 

Sequence Check for (T) AUTO OFFSET NULL TIME. 
42 61 A Settings 

Normal Operation 

FREQUENCY: IkHz 



Trigger Word for Logic 
State Analyzer (HP 1601 A) 



State Code Order 



State Code Order 



FREQUENCY: 120Hz 



FREQUENCY- IkHz 



FUNCTION: C 
CIRCUIT MODE. PARA 
Unknown: Shorted 



FUNCTION: C 
CIRCUIT MODE: PARA 
Unknown: Open 

Note: Push RESET for LSA 
several times. 



Test Operation 



TEST 1 



020 

End Display 
020 

End Display 




056 

End Display 




FREQUENCY: IkHz 


056 ’ 




064 

End Display 
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Sequence Check for © HOLD TIME (Cont'd) 
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4261A Settings 



Trigger Word for Logic 
State Analyzer (HP 1601A) 



State Code Order 



FREQUENCY; 120Hz 



057 



061 

End Display 



064 

End Display 



064 



Note: Push RESET for LSA 

several times. The state 
code order should be as 
shown in the three blocks 
to the right. 



057 

060 

060 



060 

061 



061 

061 

062 

064 



064 

175 



064 

065 

066 



064 

065 
114 
141 



FUNCTION: R 
CIRCUIT MODE: SER 

Note: Push RESET for LSA 
» several times 



141 



FUNCTION R 
CIRCUIT MODE: PARA 



143 



141 

142 

143 
162 
117 
120 



143 

162 

163 

164 



FUNCTION C 
CIRCUIT MODE: PARA 
FREQUENCY: 120Hz 



143 



143 

144 

145 

146 

147 



FUNCTION: C 
CIRCUIT MODE: PARA 
FREQUENCY: IkHz 



143 



143 

144 

145 
166 
167 



FUNCTION: C 
CIRCUIT MODE: SER 
FREQUENCY: 120Hz 



143 



FUNCTION: C 
CIRCUIT MODE: SER 
FREQUENCY: IkHz 



143 



143 

144 

154 

155 

156 



143 

144 
154 

146 

147 



FUNCTION: L 
CIRCUIT MODE: PARA 



141 



141 

142 

153 

154 



(Continued) 
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Table 8-2. ASM Chart Check Procedures (Sheet 5 of 16). 



Sequence Check for (J) HOLD TIME (Cont'd) 
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Table 8-2. ASM Chart Check Procedures (Sheet 6 of 16). 



Sequence Check for 0 AUTO PHASE ADJUSTMENT TIME 



4261A Settings 


Trigger Word for Logic 
State Analyzer (HP 1601 A) 


State Code Order 


Normal Operation 




- 


FREQUENCY; 120Hz 


066 


066 






067 






070 






071 






071 




073 


071 




End Display 


072 






073 




101 


073 




End Display 


073 






074 






076 






077 






100 






101 


FREQUENCY; IkHz 


070 


070 






075 




076 


075 




End Display 


075 






076 


' 


113 


101 




End Display 


101 






102 






112 






113 


FREQUENCY: 120Hz 


103 


101 




End Display 


102 






103 


I 




103 




105 


103 




End Display 


104 






105 




107 


105 




End Display 


105 






106 






107 




111 


107 




End Display 


107 






110 






111 




056 


111 




End Display 


111 






112 






113 






056 



(Continued) 
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Table 8-2. ASM Chart Check Procedures (Sheet 7 of 16). 



Sequence Check for (?) DISCHARGE TIME. 



4261 A Settings 


Trigger Word for Logic 
State Analyzer (HP 1601 A) 


State Code Order 


Normal Operation 








FUNCTION: C 


175 


175 


CIRCUIT MODE: PARA 




176 

177 


Unknown : Open 




200 






201 


Note: Check that 4261A is not 




202 


displaying minus (-). 




203 






204 




212 


204 




End Display 


203 






205 






206 






21 


2 


FUNCTION: C 


212 


203 


CIRCUIT MODE: SER 


End Display 


^ 204 
' 205 


Unknown : Open 




206 






212 


FUNCTION: L 


212 


201 


CIRCUIT MODE; AUTO 


End Display 


207 
2 10 


Unknown: capacitor of a few fiF. 




211 






“ 212 


Note: Check that 4261 A is 








displaying minus (-). 






'' 


FUNCTION: C 


212 


212 


212 


CIRCUIT MODE; SER 




213 


213 






224 


224 


Unknown; Open 




226 


226 






257 


257 


Note: Two code orders should be 




260 


227 


displayed on LSA. Push 








RESET for LSA several times. 








RANGE HOLD ON 


212 


212 






213 






224 






226 






227 


Test Operation 








TEST 1 


212 


212 






213 






214 


TEST 2 


212 


21 


2 1 






213 






224 






225 






227 
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Section VIH 
Table 3-2 



Table 8-2. ASM Chart Check Procedures (Sheet 8 of 16). 
Sequence Check for(T) AUTORANGING TIME 



4261A Settings 


Trigger Word for Logic 
State Analyzer (HP 1601A) 


State Code Order 


Normal Operation 




- 


FUNCTION: C 


260 


260 


CIRCUIT MODE; PARA 




261 

270 


FREQUENCY- 120 Hz 




271 


Unknown; Open 




272 

305 






227 


FUNCTION: C 


260 


260 


CIRCUIT MODE- SER 




261 

262 


Unknown; Open 




263 






305 






227 


FUNCTION: R 


261 


261 


CIRCUIT MODE SER 




262 

304 


Unknown; Open 




264 






227 


FUNCTION: R 


261 


261 


CIRCUIT MODE PARA 




270 

276 


' Unknown: Open 




301 






302 


P 




264 






227 


FUNCTION: C 


261 


261 


CIRCUIT MODE ; PARA 




262 

263 


Unknown: Short 




264 






227 


FUNCTION: C 


261 


261 


CIRCUIT MODE- SER 




270 

276 


Unknown: Shorted 




277 






302 






264 


FUNCTION; L 


261 


261 


CIRCUIT MODE: PARA 




262 

304 


Unknown: Shorted 




305 


1. FUNCTION: C 


261 


261 


CIRCUIT MODE; PARA 




262 

263 


Unknown; Open 




264 


2, TIRGtjER; EXT ’ 




265 

010 


RANGE HOLD ON 






, 3 , Unknown : Shorted 






Push RESET for LSA. 






4. RANGE HOLD; OFF 
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Table 8-2 



Model 4261A 




Table 8-2, ASM Chart Check Procedures (Sheet 9 of 16). 
Sequence Check for (i) AUTORANGING TIME (Cont’d) 



4261 A Settings 


Trigger Word for Logic 
State Analyzer (HP 1601 A) 


State Code Order 




FUNCTION- C 


277 


277 




CIRCUIT MODE: SER 




302 

303 




Unknown. lOOC < , < Ikfl 




227 


1. 


FUNCTION: C 


276 


276 




CIRCUIT MODE: PARA 




277 

300 




Unknown- Open 




264 


2. 


RANGE HOLD: ON 






3. 


Unknown ■ 2000pF 






4. 


Push RESET for LSA. 








RANGE HOLD: OFF 






1. 


FUNCTION R 


276 


276 




CIRCUIT MODE: PARA 




301 
, 302 




Unknown ;; Shorted 




264 


2. 


RANGE HOLD: ON 






3. 


Unknown : 2kII 






4. 


Push RESET for LSA. 








RANGE HOLD: OFF 






1. 


FUNCTION C 


261 


261 




CIRCUIT MODE: SER 




262 

263 




Unknown: Shorted 




305 


2. 


TRIGGER. EXT 




306 

010 




RANGE HOLD: ON 






3. 


Unknown: Open 








Push RESET for LSA. 






4. 


RANGE HOLD: OFF 


. 






FUNCTION; C 


261 


261 




CIRCUIT MODE; PARA 




270 

271 




Unknown: approx. lOOOpF 




227 


1. 


FUNCTION: C 


260 


260 




CIRCUIT MODE: PARA 




266 

267 




Unknown: Open 




304 


2. 


RANGE HOLD: ON 








TRIGGER: EXT 






3. 


Push RESET for LSA. 






4. 


CIRCUIT MODE: SER 








RANGE HOLD: OFF 







(Continued) 
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Section VUI 
Table 8-2 



Table 8-2. ASM Chart Check Procedures (Sheet lOof 16). 
Sequence Check for ® AUTORANGING TIME (Cont’d)' 



4261 A Settings 


Trigger Word for Logic 
State Analyzer (HP 1601 A) 


State Code Order 


1. 


FUNCTION: L 
CIRCUIT MODE: SER 


260 


260 

266 




Unknown: Shorted 




263 


2. 


TRIGGER: EXT 








RANGE HOLD; ON 






3. 


Push RESET for LSA. 






4. 


CIRCUIT MODE; PARA 
RANGE HOLD: OFF 








FUNCTION; C 
CIRCUIT MODE: PARA 


272 


272 

273 


. 


Unknown: more than IkU 




274 

275 
227 




FUNCTION: L 


273 


273 




CIRCUIT MODE' SER 




307 




Unknown; lOfK, < Ikfi 




227 


1. 


FUNCTION: L 


301 


301 


> 


CIRCUIT MODE: AUTO 




302 


2 


Unknown; more than Ikf2 
TRIGGER: EXT 




303 

227 


3. 


Push RESET for LSA. 






4. 


CIRCUIT MODE; PARA 






1. 


FUNCTION: C 


273 


273 




CIRCUIT MODE: SER 




274 




Unknown: Shorted 




305 


2. 


RANGE HOLD; ON 






3. 


Unknown approx. 0.1 pF, 
1 or lOpF 






4. 


Push RESET for LSA. 






5. 


range HOLD: OFF 






1. 


FUNCTION: L 
CIRCUIT MODE: PARA 
Unknown ; Open 


273 


273 

307 

310 

305 


2, 


RANGE HOLD. ON 




3. 


Unknown; approx. lOmH, 

lOOmH or lOOOmH 






4. 


Push RESET for LSA. 






5. 


RANGE HOLD: OFF 







(Continued) 
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Table 8-2. ASM Chart Check Procedures (Sheet 1 1 of 16). 



Sequence Check for DNA DETECTION TIME 



4261 A Settings 


Trigger Word for Logic 
State Analyzer (HP 1601 A) 


State Code Order 


Normal Operation 




227 


FUNCTION: R 


227 


230 

944 


CIRCUIT MODE: SER 




245 


Unknown: Shorted 




246 

247 






237 






242 




i 


243 






311 


1. FUNCTION: R 


246 


246 






256 


CIRCUIT MODE: SER 




240 


Unknown Shorted 




241 






311 


2. RANGE HOLD: ON 








3. CIRCUIT MODE: PARA 




; 




FUNCTION R 


246 


246 






247 


CIRCUIT MODE: SER 




250 


Unknown: Open 




240 


FUNCTION: L 


244 


244 or 


244 






251 


251 


CIRCUIT MODE: SER 




232- 


232 


Unknown : Open 




233 


253 






234 


254 






235 


235 






236 


236 






240 


240 


FUNCTION: L 


244 


244 






251 


CIRCUIT MODE- PARA 




252 


Unknown: Shorted 




233 ; 






234 




* 


235 


FUNCTION: C 


230 


230 






231 


CIRCUIT MODE PARA 




232 


Unknown: Open 




253 






254 






235 






237 






242 


FUNCTION: C 


230 


230 






231 


CIRCUIT MODE: SER 




252 


Unknown; Shorted 




253 






254 


FUNCTION: C 


237 


237 






240 


CIRCUIT MODE: SER 








Unknown: Shorted 


• 






Note: Push RESET for LSA 








several times 









(Continued) 
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Section VIII 
Table 8-2 






Table 8-2. ASM Chart Check Procedures (Sheet 12 of 16). 



Sequence Check for (7) DNA DETECTION (Cont'd) 



4261A Settings 


Trigger Word for Logic 
State Analyzer (HP 1601A) 


state Code Order 


1. 


FUNCTION: C 


232 


232 - 




CIRCUIT MODE: PARA 




233 








234 




Unknown: Open 






2. 


RANGE HOLD: ON 






3. 


Unknown: Short 






1. 


FUNCTION: L 


252 


252 




CIRCUIT MODE: SER 




233 








234 




Unknown: Shorted 




256 


2. 


RANGE HOLD: ON 




240 


3. 


CIRCUIT MODE: PARA 


, 




1. 


FUNCTION: C 


253 


253 


. 


CIRCUIT MODE; SER 




255 

256 




Unknown: Shorted 




2. 


RANGE HOLD; ON 






3. 


CIRCUIT MODE: PARA 








FUNCTION: C 


234 


227 




CIRCUIT MODE: PARA 
Unknown: Shorted 


End Display 


234 




Note: Push RESET for LSA 








several times. 








FUNCTION, C 


227 


227 




CIRCUIT MODE: PARA 




234 




Unknown- capacitor of approx. lOOOpF. 




235 






237 




; Check that D value is dis- 




242 




played on front panel. 




311 




Note; Push RESET for LSA several 








times. 







Sequence Check for(T) DISPLAY TIME 



Normal Operation 






FUNCTION: C 


312 


311 


CIRCUIT MODE: PARA 


End Display 


311 


Unknown : Open 




312 


315 




312 




End Display 


313 






312 






314 






315 




317 


315 




End Display 


315 






316 






317 




321 


317 




End Display 


317 






320 






321 
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Table 8-2 

Table 8-2. ASM Chart Check Procedures (Sheet 13 of 16). 



Sequence Check for<i) DISPLAY TIME(Cont'd) 



4261A Settings 


Trigger Word for Logic 
State Analyzer (HP 1601 A) 


State C(xle Order 


♦FUNCTION: R 


241 


321 


CIRCUIT MODE: SER 


End Display 


322 

323 


Unknown: Shorted 




324 






325 






336 






337 






241 


♦FUNCTION: C 


325 


325 


CIRCUIT MODE: PARA 


End Display 


326 


330 


U nknown : Shorted 




331 


♦♦FUNCTION: R 


241 


321 




End Display 


321 






322 






323 






324 






325 






336 






337 






241 


♦♦FUNCTION: C 


324 


324 


CIRCUIT MODE; SER 




325 

326 


Unknowni Open 




330 




374 






375 






013 


♦♦1. FUNCTION C 


324 


324 






325 


CIRCUIT MODE; SER 




326 


Unknow'n Open 




330 

331 
336 


2. Shortcircuit jumper wire Wl 




on A8 board 




FUNCTION- C 


340 


323 


CIRCUIT MODE PARA 


End Display 


332 

333 


Unknown Shorted 




334 






335 






340 


1. FUNCTION: C 


340 


323 


CIRCUIT MODE: SER 


End Display 


332 

334 


Unknown :: Shorted 




335 


2. RANGE HOLD: ON 




340 


3. CIRCUIT MODE: PARA 






FUNCTION: C 


340 


333 


CIRCUIT MODE PARA 


End Display 


334 

340 


Unknown: Open 







Note: Perform fests marked only for units seriated 1545J-00400 and below 
(instead of test marked 



(Continued) 
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Section VI[I 
Table 8-2 

Table 8-2. ASM Chart Check Procedures (Sheet 14 of 16). 



Sequence Check for (Tl DISPLAY TIME (Conf’d). 



4261A Settings 


Trigger Word for Logic 
State Analyzer (HP 1601 A) 


State Code Order 


Test Operation 






TEST 1 


325 


325 






326 






327 






214 



Sequence Check for ® DATA TRANSFER TIME 



Normal Operation 






FUNCTION: C 


340 


340 


CIRCUIT MODE: AUTO 




341 






342 






343 






344 






345 




347 


345 




End Display 


345 






346 






347 




352 


347 




End Display 


350 






351 






352 




357 


352 




End Display 


353 






355 






357 




004 


357 




End Display 


357 


Note Push RESET for LSA 




360 


several times. 




004 


Test Operation 






TEST 1 


361 


355 




End Display 


356 






361 


TEST 2 


357 


355 


RANGE HOLD; ON 


End Display 


356 






357 



Sequence Check for (io)TEST 1 & TEST 2 



Test Operation 






TEST 1 


361 


361 


FREQUENCY: IkHz 




362 






363 






366 




370 


366 




End Display 


366 






367 






370 




372 


370 




End Display 


370 






371 






372 



(Continued) 
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Section VIII 
Table 8-2 

Table 8-2. ASM Chart Check Procedures (Sheet 15 of 16) 
Sequence Check for (jfl TEST I & TEST 2(Cont'd) 



42 61 A Settings 



Model 4261A 



Trigger Word for Logic 
State Analyzer (HP 1601 A) 



State Code Order 



Test Operation 



TEST I 

FREQUENCY: IkHz 



(Cont'd) 



Note: push RESET for LSA 
several times. 



TEST 1 

FREQUENCY: 120Hz 



Sequence Check for (JiTEST 1 



004 

End Display 



364 

End Display 



371 

End Display 



Test Operation 




TEST 1 

FUNCTION C 
CIRCUIT MODE: PARA 
Unknown : Open 


1. 


TEST 1 
FUNCTION: C 
TRIGGER EXT 


2., 


Push MANUAL button until 
4261A displays 1888pF. 


3. 


Push RESET for LSA. 


4. 


Push MANUAL. 


1. 


TEST 1 

FUNCTION; L 
TRIGGER: EXT 


2. 


Push MANUAL until 4261A 
display 1888mH. 


3. 


Push RESET for LSA. 


4. 


Push MANUAL. 


1. 


TEST 1 
FUNCTION: C 
TRIGGER; EXT 


2. 


Push MANUAL until 4261 A 
display 1888nF (Cp). 


3. 


Push RESET tor LSA. 


4. 


Push MANUAL. 
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Model 4261A 

Table 8-2. ASM Chart Check Procedures (Sheet 16 of 16) 
Sequence Check for (n)TEST 1 (Cont'd). 



Section vni 
Table 8-2 



4261 A Sett mgs 



1. TEST 1 
FUNCTION: L 
FREQUENCY: IkHz 
TRIGGER; EXT 

2. Push MANUAL until 4261 A 
display 188. 8H 

3. Push MANUAL one more time 
4261 A still displays 188. 8H. 

4. Push RESET for LSA. 

5. Push MANUAL. 



1. TEST 1 
FUNCTION L 
FREQUENCY: IkHz 
TRIGGER: EXT 

2. Push MANUAL until 4261 A 
displays no numeric display. 

3. Push RESET for LSA. 

4. 'Push MANUAL. 



1. TEST 1 
FUNCTION: C 
FREQUENCY: IkHz 
TRIGGER; EXT 

2. Push MANUAL until 4261A 
displays no numeric displays. 

3. Push RESET for LSA, 

4. Push MANUAL. 



TEST 1 

RANGE HOLD ON 



Trigger Word for Logic 
State Analyzer (HP 1601A) 




Sequence Check for @ TEST 1 



Test Operation 
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Digital Section Troubleshooting Using Logic State Analyzer. 



A logic state analyzer (for example the HP 1601 A or 1600A)is very convenient for 
troubleshooting the 4261 A ROM centered (state machine) logic circuitry. Figure 
8-6 and Table 8-2 are provided to assist you in this kind of troubleshooting. 

Figure 8-6 is complete set of flow diagrams (ASM charts) for the 4261A. It also 
includes summarized flow diagrams for normal. Test 1, and Test 2 operations. 
Table 8-2 provides ASM chart check procedures that test all the flows included in 
Figure 8-6. Troubleshooting, using the logic state analyzer, should be done after 
the defective component is isolated to the digital section. 

How to connect logic state analyzer to the 4261A: Although data inputs can be 
monitored directly at the pins of A8U8 (input address bits EPBO thru IPB7) using the 
input probes of the logic state analyzer, it is recommended that the Service Cable 
(HP F N; 04261-65001) be connected to the spare jack (A8J1) on the A8 board and 
logic state analyzer input probes be connected to each cable line (see Figure 8-14). 
Clock inputs should be taken from A7TP2 (state clock 1). 

How to troubleshoot: When the measurement is being repeated (trigger lamp turns 
on and off), first set the trigger word to 004 in octal and check the ASM chart. 
Then repeat the test, increasing the trigger word, so that the measurement sequence 
is excuted according to the front panel conditions (control settings, displays and the 
unknown device). The trouble may be located in the circuit corresponding with the 
signal that generates the flow that is inconsistent with front panel conditions. 

If the measurement can not be repeated, set 4261A TRIGGER to EXT and the logic 
state analyzer SAMPLE MODE to SINGLE. The logic state analyzer can now check 
that the flow shown in the ASM chart block ((T) thru in Figure 8-6) is or is not 
being excuted when the trigger word is set to the la,st word of the chart block and 
the 4261 A MANUAL button is operated (the trigger word will be displayed on the logic 
state analyzer if the chart block is properly excuted). By doing this check, starting 
from ASM chart block (J^), the trouble maybe in the logic circuitry that corresponds 
to the chart block which does not excute. Locate that line in the abnormal chart block 
that halts the sequence. Check the circuitry that corresponds to the signal that halts 
the sequence. 



ASM CH ART SYMBOLS 



STATE BOX 



State Code (Address)*^ 

♦♦ ♦ 



State Output 



State Exit Path 



STATE DECISION BOX 




\ Condition False Exit Path- 

Condition True Exit Path. 



State code is represented in the 
octal system 

State output signals are those 
outputted trom A8U5, UlO and 
til 7, and expressed, for ejnample, 
as follows 

OOTPOT DEECRIPTIOH 

c ITT Ai- FLAG signal output to 

ii i-LACi ,ts true level 

P p- Clear FLAG signal output 

Lfi.AU to Its false level 

(LSC 0) Pulsed LSC 0 output signal 
to load zero to step counter.. 

Condition (signal in decision box! 

IS the Signal inputted into ABU I 
multiplexer. State code is incre- 
mented by one when QUAL (quali- 
fier! signal at ABTPl is at high 
level C’O'’ IS denoted in the chart), 
and remains at or jumps if QUAL 
signal IS at low C’l" is denoted in 
the chart)., 



Shadowed part of ASM chart is excuted only during TEST 1 
or TEST 2 operations. 
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Figure 8-6. ASM Chart (Sheet 1 of 7). 
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8-28. TROUBLESHOOTING. 

|CAUTION| 

THE OPENING OF COVERS OR RE- 
MOVAL OF PARTS, EXCEPT THOSE 
TO WHICH ACCESS CAN BE GAINED 
BY HAND, IS LIKELY TO EXPOSE 
LIVE PARTS; IN ADDITION, ACCES- 
SIBLE TERMINALS MAY ALSO BE 
LIVE. 

THE APPARATUS SHALL BE DIS- 
CONNECTED FROM ALL VOLTAGE 
SOURCES BEFORE ANY ADJUST- 
MENT, PARTS REPLACEMENT OR 
MAINTENANCE AND REPAIR ARE 
PERFORMED FOR WHICH THE AP- 
PARATUS MUST BE OPENED. 

IF, AFTERWARDS, ANY ADJUST- 
MENT, MAINTENANCE OR REPAIR 
O F THE OP EN ED AP P AR A TU S UND ER 
VOLTAGE IS REQUIRED, IT SHALL 
BE CARRIED OUT ONLY BY A 
SKILLED PERSON WHO IS AWARE 
OF THE HAZARD INVOLVED. 

8-29. Figure 8-8 "How to Use Troubleshooting 
Guides" is helpful when starting to troubleshoot the 
4261A. Charts and diagrams to assist in trouble- 
shooting are provided in this section under "Theory 
of Operation" and include; 

Simplified Block Diagram Figure 8-1 

Analog Section Detailed Block Diagram Figure 8-3 
Digital Section Detailed Block Diagram Figure 8-4 
Timing Diagram Figure 8-5 

Logic Flow Diagrams (ASM Charts) Figure 8-6 

Table 8-1 Mnemonics Information will also be helpful 
in troubleshooting. The troubleshooting guide in 
Figure 8-9 first isolates the power supply or option 
sections from an overall unit and then describes how 
to tell whether the faulty assembly is located in the 
analog or digital section. Figure 8-7‘ describes 
typical front panel symptoms present when 4261A in- 
ternal controls are not well-adjusted. A search for 
and interpretation of trouble symptoms by operating 
front panel controls is very important and often gives 
hints as to trouble location. For example, if the 
problem only occurs when FREQUENCY control is 
set to 120Hz, it is obvious you need only check the 
section which develops the test frequencies or which 
controls these frequencies. Figure 8-9 is an ex- 
ample of such approach to troubleshooting. Table 
8-3, which employs the built-in self test functions, 
is also helpful in overall troubleshooting. Refer to 
paragraph -8-35 to learn about self-test. Figure 8-10 
isolates a faulty board assembly in the analog section, 
and Figure 8-11 checks whether the Al, A2 or AlO 
boards are malfunctioning or not. Figure 8-12 and 
Table 8-2 are troubleshooting guides for the state 
machine section (A3, A7 and A8 boards) and assist 
in locating a malfunctioning part to the component 
level. This guide should used even when the trouble 
remedy specified is, for example, board replace- 
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ment. Component level troubleshooting guides are 
outlined in service sheets for each major assembly 
(other than for A7 and A8 boards). 

ICAUTIONi 

A3 THRU A9 BOARDS (P/N's 04261- 
77003 THRU 04261 -77009) INSTALLED 
IN 4261A's SERIALED 1545J-00400 
AND BELOW ARE COATED WITH 
SILICONE EXCEPT FOR TEST POINTS 
AND BOARD PIN CONNECTORS. 
MONITORING OF THESE CIRCUITS 
SOMETIMES CAN NOT BE DONE 
WITH A VOLTMETER, OSCILLO- 
SCOPE OR OTHER TEST EQUIPMENT 
UNLESS THIS PROTECTIVE COAT- 
ING IS FIRST REMOVED. IN ORDER 
TO PREVENT DEGRADING PERFOR- 
MANCE IN HIGH HUMIDITY AREAS, 

THE COATING MUST BE REPLACED 
AFTER REPAIR. 

AlO board (P/N; 04261-77010) IN 
ALL INSTRUMENTS IS COAT ED WITH 
SILICONE AFTER APPLICATION OF 
THE SOLDER RESISTIVE MASKING. 

Al (P/N: 04261-77001), A2 (P/N- 

04261-77002), A21 (P/N: 04261-77021) 
ANDA22 (P N: 04261-77022) BOARDS 
ARE NOT COATED WITH SILICONE. 



8-30. How to Isolate Trouble to Either Analog or 
Digital Sections. '' 

8-31. Follow the troubleshooting procedure in Fig- 
ure 8-8 which provides specific instructions for Iso- 
lating the Analog and Digital sections from each other. 

I warning] 

WHENEVER IT IS LIKELY THAT THE 
PROTECTION PROVIDED BY THE 
FUSES HAS BEEN IMPAIRED, THE 
INSTRUMENT MUST BE MADE IN- 
OPERATIVE AND MUST BE SE- 
CURED AGAINST ANY UNINTENDED 
OPERATION. 

ICAUTIONI 

CAPACITORS INSIDE THE INSTRU- 
MENT MAY STILL BE CHARGED 
EVEN IF THE INSTRUMENT HAS 
BEEN DISCONNECTED FROM ALL 
VOLTAGE SOURCES. 

BE SURE THAT ONLY FUSES OF 
THE REQUIRED RATED CURRENT 
AND OF THE SPECIFIED TYPE ARE 
USED FOR REPLACEMENT. THE 
USE OF MENDED FUSES AND THE 
SHORT-CIRCUITING OF FUSE HOLD- 
ERS MUST BE AVOIDED. 



Model 4261A 



Section vm 
Figures 8-7 & 8-8 



Misadjusted 

Control 



Symptom 



A4R87 

(OFFSET) 



A5R31 

(OFFSET-1) 

A5R40 

(OFFSET-2) 



A5R54 

(OFFSET-3) 



A5R84 

(OFFSET-4) 



A6R65 

(ZERO OFFSET) 



,A6R67 

(PHASE OFFSET) 
-A9R6 

(+12V ADJ. ) 



When Cp TEST SIG LEVEL is set to 50m V, autoranging operation 
sometimes does not work well. DC level at A4TP3 varies on each 
range. 

Measurement accuracy when measuring as series equivalent is 
sometimes lower (due to improper dc level at A5TP3). 

Measurement error when measuring as parallel equivalent Is 
sometimes excessive (due to improper dc level at A5TP3) especially 
when Cp TEST SIG LEVEL is set to 50mV. 

Measurement accuracy will decrease when offset voltage at A5TP3 
IS not 0 volts. This is usually more noticeable when Cp TEST SIG 
LEVEL is set to 50mV. 

D measurement error sometimes exceeds specifications (im- 
possible to automatically adjust the detection phase of phase 
detector). This symptom is present when auto phase signal ad- 
justment at A6TP3 exceeds 0 ±3 volts. 

Measurement errors for both LCR and D values have increased. 

The error is maximum for a 2000 count displays for either Cs, Lp 
and Rp measurements. 

D measurement has significant error (detection phase error). 

DC supply voltages at A9TP4 (+12V), A9TP5 (-12V) and A9TP6 
(+5V) have shifted to improper dc levels. 



Figure 8-7. Front Panel Symptoms of Internal Control Misadjustment. 




Figure 8-8. How to Use Troubleshooting Guides. 
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The following is a complete list of control signals 
from the digital circuits (A3, A7 and A8 boards) to 
the analog section: 



TLL 

RlOOk. RlOk, Rlk, RlOO, RIO 


1 

j A3-*-A4 

_| 


V TEST 


1 A3 -►AS 


PHASE 0, PHASE ir 2, PHASE tt 
PHASE 3 2 


{ A3-*-A6 


SI 


! A7-^A6 


OFN 


1 A8-^A5 


OFNA 


I A8-^(A5)-^A6 


APA 1, APA 2 


j A8-*-A6 



Only three signals arefed fromthe analog section (A4, 
A5 and A6 boards) to the digital section. These are. 



SAT 


1 

t 


A5-^A8 


4f 


1 

1 


A6-^A7 


ZERO 


1 



8-32. Troubleshooting Analog Section to Assembly 
Level. 

8-33. Follow the troubleshooting procedures in Fig- 
ure 8-10 Analog Sectiop Troubleshooting Guide to 
isolate an analog fault to aboard assembly. Trouble- 
shooting to component level is covered in the service 
sheet for each assembly. 

8-34. Digital Section Troubleshooting. 

8-35. Figures 8-11, 8-12 and Table 8-2 are trouble- 
shooting guides for isolating A I, A2 and AlO boards 
from the digital section and provide help in locating 
the defective part in the state machine consisting of 
the A3, A7 and A8 board circuitry. Refer to the 
individual service sheet in this section for compo- 
nent level troubleshooting for the Al, A2, A3 or AlO 
boards. Final troubleshooting to the component 
level is covered in Figure 8-12 for the A3, A7 and 
A8 boards since these boards comprise the state 
machine in which it is difficult to isolate a defective 
part. Troubleshooting data for these boards is not 
provided in individual service sheets, so Figure 
8-12 should be referred to when tr.oubleshooting 
boards A3, A7 and A8tothe component level. Figure 
8-6 also gives digital section troubleshooting using a 
logic state analyzer and the complete ASM chart. 
When using Figure 8-6, the Table 8-2 ASM chart 
check procedures will be helpful in troubleshooting. 

8-36. Built-in Self Test Function. 

8-37. The 4261A has a built-in self test function 
that checks whether the analog or digital section is 
working properly or not. To perform a self test, 
the slide switch mounted on the A8 board assembly 
(04261-77108) must be set to the proper position. 
Test operations are continuously repeated when EXT 
TRIGGER is set to INT; so it is usually better to set 
the TRIGGER selector to EXT and, for easy obser- 
vation of front panel display, to advance the operation 
step-by-step with the MANUAL pushbutton. The 
following paragraphs explain self tests 1 and 2. 

8-38. TEST 1 is a test position for the digital cir- 
cuitry and almost all the digital circuitry can be 
checked merely by observingthe front panel displays. 



TEST 1 can be done without regard to the analog 
signal section except that the sample rate time is 
shortened when the 4f signal is not inputted. Thus, 
if the TEST 1 results are false, the trouble is proba- 
bly located in the digital circuitry. Conversely^, if 
TEST 1 results are true, the electrical defect can 
usually (but not always) be isolated to the analog 
circuits. TEST 1 permits a constant 1888 counts to 
the counter and displays these counts for each 
measurement range with the decimal point inserted 
as appropriate. The range is stepped automatically. 
Thus, if the range does not step properly in this test, 
the trouble may be in the autoranging circuit. Table 
8-3 shows the display sequence for TEST 1 and 
TEST 2 for each function with the condition at the 
UNKNOWN terminals. Figure 8-6 shows flow dia- 
grams for both TEST 1 and TEST 2. 

8-39. TEST 2 is designed to check the analog cir- 
cuitry. If the digital section is functioning satis- 
factorily and analog circuitry is not defective, the 
front panel display will follow Table 8-3. TEST 2 
integrates the reference signal for a period of 1000 
counts and discharges the integrator with the same 
reference signal. The B^-ef signal is phase-detected 
as an in-phase signal with respect to ©ref for LCR 
measurements and is phase-shifted by ^‘2 (=90°) 
with respect to ©j-ef for Dmeasurements. Therefore, 
the LCR display will be about 1000 counts and the D 
display will be about 0 counts (it the phase error of 
the detecting signal is very smajl). This operation 
is performed sequentially for each range and includes 
an Ls, Cp and Rs test. Unknown connectors should 
be shorted together to perform TEST 2 for L, R 
FUNCTIONS and open for a C FUNCTION test. If 
the results of TEST 1 are good and those of TEST 2 
abnormal, the analog circuits are probably defec- 
tive. LCR display must show 1000 counts ±5 counts 
and D display must show O '^S counts. If the displays 
are out of these ranges, the 4261A may not satisfy 
its measurement specifications. Successful results 
of both tests does not necessarily mean that the 
4261A meets all its specifications even though the 
counts are within the above limits. However, what 
it does mean is that, if any one range displays 1000 
counts on LCR display and 0 counts on D display, 
respectively, then the A5 circuitry (after signal se- 
lector), A6 phase detector, integrator and zero de- 
tector are probably normal. 

8-40. If TEST 1 is normal and TEST 2 is attempted 
on normal ranges when the ZERO signal from the 
analog section remains continuously at LOW level, 
the display will always read 1999 counts. It ranging 
IS abnormal under these conditions, the display will 
be blank. Conversely, if the conditions are the same 
as above except that the ZERO signal remains con- 
tinuously at HIGH level, then the display results for 
TEST 2 will be as shown in the table which follows: 



FUNCTION 


Unknown 


Display 


L R 


Open 


1999 counts 


L R 


Short 


-000 


C 


Open 


-000 


C 


Short 


1999 
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If ranging is abnormal under these conditions, the 
display will be blank. 

Note 

When LCR display shows -000 counts, 

D display is blanked. 

Even if a 4f signal is not received by the digital sec- 
tion, both TEST 1 and 2 will appear normal except 
that the sample rate time will decrease, 

8-41. RECOMENDED TEST EQUIPMENT. 

8-42. Since a logic state analyzer is usually used 
when monitoring the state codes of the state machine 
for troubleshooting the logic circuitry, Hewlett- 
Packard provides a service cable which is helpful in 
connecting 4261A circuits to the logic state analyzer 
input cables. The HP part number for this cable is 
04261-65001. Figure 8-14 is an illustration of the 
cable connections to HP logic state analyzer input 
cables. Extender Board P N 5060-4017, is useful 
for troubleshooting, and is available from Hewlett- 
Packard. The extender is listed m Table 1-4. 

8-43. Table 1-5 lists all test equipment used for 
the troubleshooting outlined in this section. Hewlett- 
Packard often prepares a board kit or a spare parts 
kit to assist in troubleshooting and to reduce repair 
time. ..Contact your nearest HP office for information. 

B-44. REPAIR. ° 

8-45. Q1 Removal. 

a. Remove Q1 transistor cover (rear panel). 

b. Remove Q1 from rear panel by removing its 
two mounting screws. 

c. Install new Ql. 

d. Replace cover. 

8-46. Removal of Q2 or Q3. 

a. Remove top cover from instrument. 

b. Remove the two transistor mounting screws. 

c. Lift out transistor. 

d. Install new transistor. 

8-47. Removal of CR1 thru CR3. 

a. Remove top and bottom covers from instrument. 

Note 

If any option is installed in instrument, 
remove flat cable from rear connector 
assembly. 

b. Unsolder diode wire lead. 

c. Remove 3 8” nut with hex driver. 
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Paragraphs 8-41 to 8-48 

d. Install new diode. 

e. Solder lead to diixJe and mount di(ide on deck. 

8-48. Removal of A1 Switch Board. 

Note 

Removal procedure for A2 Display 
board is printed on the angle blacket 
of A2 board. Remove top cover to 
locate and read these instructions. 

a. Remove top cover from the instrument. 

b. Remove both adhesive side trim strips from 
front frame. 

c. Remove the four screws from side frames. 

d. Pull front panel slightly forward. 

Note 

Do not use excessive force or wire 
connections to unknown terminals may 
break. 

e. Remove MANUAL switch mounting nut from 
front panel. Use 5/16 inch hex driver. 

f. Remove the A3 board by disconnecting the three 
flat cables. 

g. Remove the three screws which mount the A1 
switch board to the front panel. A screw 
driver should be inserted in the opening between 
A3 board and front frame. 

h. Remove A1 board flat cable connector from AlO' 
mother board. 

1 . Push A1 board to rear and lift out. 




Figure ^8-13. Service Cable Connections. 
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8-49. PRODUCT SAFETY CHECKS. 

WARNING j 

WHENEVER IT APPEARS LIKELY 
THAT SAFETY PROTECTIVE PRO- 
VISIONS HAVE BEEN IMPAIRED, 

THE APPARATUS SHALL BE MADE 
INOPERATIVE AND BE SECURED 
AGAINST ANY UNINTENDED OPER- 
ATION. THE PROTECTION IS 
LIKELY TO BE COMPROMISED IF, 

FOR EXAMPLE; 

— THE APPARATUS SHOWS VISI- 
BLE DAMAGE. 

— THE INSTRUMENT FAILS TO 
PERFORM THE INTENDED MEAS- 
UREMENT. 

— THE UNIT HAS UNDERGONE PRO- 
LONGED STORAGE UNDER UN- 
FAVORABLE CCfflDITIONS. 

-- THE INSTRUMENT HAS SUFFER ED 
SEVERE TRANSPORT STRESS. 

8-50. The following fiv'e checks are recommended 
to verify the product safety of the 4261 A LCR Meter 
(these checks may also be done to check for product 
safety after troubleshooting and repair). When such 
checks are needed, perform the following; 



1. Visually inspect interior of instrument for any 
signs of abnormal internally generated heat, 
such as discolored printed circuit boards or 
components, damped insulation, or evidence 
of arcing. Determine and remedy cause of any 
such condition. 



2. Using a suitable ohmmeter, check resistance 
from instrument enclosure to ground pin on 
power cord plug. The reading must be less 
than 0.5 ohm. Flex the power cord while 
making this measurement to determine whether 
intermittent discontinuities exist. 

3. Check GUARD terminal on front panel using 
procedure (2). 

4. Disconnect instrument from power source. 
Turn power switch to on. Check resistance 
from instrument enclosure to line and neutral 
(tied together). The minimum acceptable re- 
sistance IS two megohms. ; Replace any com- 
ponent which fails or causes a failure. 

5. Check line fuse to verify that a correctly 
rated fuse is installed. 
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# 



A4 Board Check 

A. 1- Set 4261 A as follows; 

FUNCTION C 

CIRCUIT MODE PARA 

Unknown. Open (oofj) 

2. Observe waveform at Hcur terminal. 

3. Does frequency change when FRE- 
QUENCY LS switched from 120Ha to 
IkHs ? 

4. Does voltage level change when Cp 
TEST SIG LEVEL is switched from 
50mV to IV ? 

B. 1. Set 4261A as follows: 

FUNCTION . L 

Unknown, ... Short (0J2) 

2. Observe waveform at A4 pm 6L. 

3. Perform self-test 2 (set A8 board 
switch ). 

4. Is waveform a distortion-free sinu- 
soid and within 1 . 4Vpp thru 2. 8Vpp 
in amplitude for each measurement 
range (see photo)? 



YES 



A5 Board Check 



A. 1. Set 4261A as follows; 

FUNCTION . 

CIRCUIT MOD 

RANGE HOLD 

FREQUENCY 

Unknown 



. C 

. PARA 
. OFF 
. IkHa 
. Open (<*>fi) 



2. Are waveforms at A5TP4 and A5 (5R) 
as shown for Cp TEST SIG LEVEL of 
50mV and IV (see photo)? 

B. 1. Set 426 lA as follows 

FUNCTION L 

CIRCUIT MODE SER 

Unknown. . Short (O.D) 

2 . Are waveforms at A5TP4 and A5TP3 
as shown (see photo)? 

C. 1. Set 4261A as follows: 

FUNCTION ... L 

CIRCUIT MODE PARA 

Unknow'n. . . . Short 

2. Is waveform at A5 (9R) as shown ? 



YES 



Go to service 
sheet No. 6 



NO 



NO 



Protective Diode Check 

1 Remove front panel from unit, 
(see paragraph 8- |. 



2. 



Unsolder the four protective diodes 
diodes (CR4-CR7) connected 
to low terminals. 

Does 4261A function satis- 
factorily ■’ 



NO 




YES 

1 


|— ■ 


Go to service 
sheet No. 4 




Check CR4 
thru CRT. 







1. 4V 
thru 
2.8V 


in 


B. Waveform at A4 (6L) 



Go to service 
sheet No. 5. 



A5 TP4 




A5TP4 




A5(9R) 




Figure 8 10. Analog Section Troubleshooting to Assembly Level. 
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Figure 8-11 Isolation of A2 and AlO Boards in Digital Section 
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Figure 8-12 




Figure 8-12, Troubleshooting to Lomponent Level for A3, A7 and A8 Boards, 
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Figure 8-12= Troubleehooting to Component Level for A3, A7 and AS Boards, 
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Table 8-3. Self Test Display Sequences (Sheet 1 of 2|. 



Model 4261A 



1. It is easier to read display sequences with TRIGGER set 
to EXT and operating MANUAL button. 

2. RANGE HOLD should be set to OFF tor all display 
sequences. 

3 TEST 1 IS not affected by conditions at UNKNOWN ter- 
minals (shorted, DUT connected or otherwise). 

4, In a TEST 2 operation, when Unknown terminals are open 
in L R FUNCTION or shorted in FUNCTION C, both 
4261A displays will show 1999 counts and OUT OF RANGE 
lamp will be lit (except when sequencing produces an OUT 
OF RANGE condition here, display will be blanked). 




TEST 1, FUNCTION L 



FREQUENCY: 120Hz 



L Display 



888 
. 8.88 
. 88.8 
.888 
18.88 
1888 
18.88 
188.8 
1888 
1888 

(Blank) 



TEST 1. FUNCTION: C 



FREQUENCY: 120H2 



FREQUENCY- IkHz 




Unit 




D Display 


L Display 


Unit 


pH 




mmm 


188.8 


pH 


mH 




msm 


1888 


pH 


niH 




1.888 


18.88 


niH 


niH 




1.888 


188.8 


inH 


H 




1 , 888 


1888 


mH 


niH 




1 888 


188.8 


inH 


H 




1 , 888 


1888 


niH 


H 




1.888 


18.88 


H 


H 




1.888 


188.8 


H 


H 




1.888 


188.8 


H 


pH 


OUT OF 
RANGE 


(Blank) 


(Blank) 


pH 



D Display 




OUT OF 
RANGE 



FREQUENCY; IkHz 



1.888 
1.888 
1.888 
1.888 
1.888 
1.888 
1 . 888 
(Blank) 




C Display 


Unit 




D Display 


C Display 


Unit 




D Display 


1888 


pF 




1.888 


188.8 


pF 




1.888 


18.88 


nF 




1 . 888 


1888 


pF 




1.888 


188.8 


nF 




1.888 


18.88 


nF 




1.888 


1888 


nF 




1.888 


188.8 


nF 




1.888 


18.88 


pF 




1.888 


1888 


nF 




1.888 


1888 


nF 




1.888 


188.8 


nF 




1.888 


18.88 


pF 




1.888 


1888 


11 F 




1.888 


188.8 


pF 




1.888 


18.88 


pF 




1.8B8 


1888 


pF 




1.888 


188.8 


pF 




1. 888 


18.88 


inF 




1.888 


1888 


pF 




1.888 


(Blank) 


pF 


OUT OF 
RANGE 


(Blank) 


(Blank) 


pF 


OUT OF 
RANGE 


(Blank) 
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I 



4 



4 



Table 8-3. Self Test Display Sequences (Sheet 2 of 2). 

TEST 1. FUNCTION: F TEST 2. FUNCTION: R, Unknown; Short 





FREQUENCY 120 U:H. 


R Display 


Unit 








1888 


mQ 








la„88 






p 


s 


188.. H 










1888 


rj 








18.88 


kn 








1888 










18. 8H 


k!.'.! 








188 . a 


kit 




R 


p 


1888 


kfi 








18.88 


MO 












OUT OF 






(Blank) 




PAtIGE 



TEST 2 FUNCTION L, Unknown: Shoit 





FREQUEtlCr 1 


20 lliHz 




R Display 


Unit 








1000 ±5 


mn 








10 00 ±5 


ri 








100, 0 ±5 


!i7 








1000 ±5 


n 




B 


S 


10 00 ±5 


kTi 








(Blank) 


ktl 


OUT OF 
RAIJGE 






(Blank) 


k'O 


OUT OF 
RANGE 






(Blank) 


wn 


OUT OF 
RANGE 





FFEOUENCY 120Hi 




FREQUENCY IkH 


z 




L Display 


Unit 




D Display 


L Display 


Unit 




D Display 






1000 ±5 


pH 




000 


100. 0 ±5 


pH 




.000 






10.. 00 ±5 


mH 




000 


1000 ±5 


pH 




000 






100 0 ±5 


mH 




000 


10 00 ±5 


mH 




o 
o 
1 + 
o ai 






1000 ±5 


mH 




000 '■p 


1U0„ 0 ±5 


mH 




.. 000 


L 


iii 


10.00 ±5 


H 




OOO 


1000 ±5 


mH 




. 000 






(Blank) 


H 


OUT OF 
RANGE 


(Blank) 


(Blank) 


H 


OUT OF 
RANGE 


(Blank 1 






(Blank) 


H 


OUT Ot 
RANGE 


(Blank) 


(Blank) 


H 


OUT OF 
RANGE 


(Blank) 






(Blank) 


H 


OUT OF 
RANGE 


IBlankI 


( B lank ) 


H 


OUT OF 
RANGE 


(Blank) 



TEST 2. FUNCTION C, Unknown: Ofien 





FREQUENCY 120Ha 




FREQUENCY: IkH 


z 




C Display 


Unit 




D Display 


C Display 


Unit 




D Display 






1000 ±5 


pF 




000 


100. 0 ±5 


pF 




OOO 






10.00 ±5 


nF 




000 ‘■g 


1000 ±5 


pF 




. 000 






100 0 ±5 


nF 




000 '■q 


10.00 t5 


nF 




■ 000 






1000 ±5 


nF 




000 


100.0 i5 


nF 




-000 :i 


c 


p 


10. 00 ±5 


pF 




OOO 


1000 ±5 


nF 




■ 000 to 






(Blarkl 


pF 


OUT OF 
RANGE 


(Blank) 


(Blank) 


pF 


OUT OF 
RANGE 


(Blank) 






(Blank! 


^lF 


OUT OF 
RANGE 


IBlankI 


(Blank) 


pF 


OUT OF 
RANGE 


(Blank) 






(Blank) 


m F 


OUT OF 

range 


(Blank) 


(Blank) 


pF 


OUT OF 
RANGE 


(Blank) 




Model 426 1 A 



Inductance is in microhenries, resistance is in ohms and capacitance 
is in microfarads unless otherwise noted. 



P/0 



♦ 




-MI3L)5 

9(I5R)-^ 

4 



Part of I I Encloses front panel 

' designations 

Screwdriver adjustment. ! \ Encloses rear panel 

'• ' designations 

Circuit assembly borderline. 

Asterisk denotes a factory selected value. Value shown is ts'pical. 

Part may be omitted. 

Heavy line indicates main signal path. 

Heav'y dashed line indicates main feedback path. 



Wiper moves towards CW with clockwise rotation of control (as viewed 
from shaft or knob). 



Numbered test point. Measurement aid provided. 



Encloses wire color code. Code used is the same as the resistor color 
code (e.g. , (^ 947 ^ denotes white yellow violet). 

Indicates an output from a schematic that goes to an input identified as 13L 
(board plug pm number) on Service Sheet 5. 

Indicates an input to a schematic that comes from an output identified as 
15R (board plug pin number) on Service Sheet 9. 



Indicates direct conducting connection to the earth. 



/h 



Indicates conducting connection to a chassis or frame. 



Indicates circuit common connections. 



1 

-• — y 



Non plug-in connection information. Soldered connection. 



Figure 8-14. Schematic Diagram Notes. 
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AlO Mother 
(04261-77010)' 

+A21 BCD Data Output 
(04261-77021), or 
+A22 Parameter Serial BCD Data 
Output (04261-77022)' 

A9 Power Supply 
(04261-77009)' 

A8 Sequence Control^ 
(04261-77L08) 

A7 CPG Counter 
(04261-77007)' 

A6 Phase Detector/ 
Integrator 
(04261-77006) 

A5 Process Amplifier 
(04261-77005)' 

A4 OSC Range Resistor 
(04261-77004)' 

A3 Display Driver 
(04261-77103)' 

A2 Display 
(04261-77002)' 

A1 Swtich 
(04261-77001)" 







A9 

+12V ADJ. 

A6 

ZERO OFFSET 
PHASE OFFSET 
A5 

OFFSET 1 
OFFSET 2 
OFFSET 3 
OFFSET 4 
A4 

OFFSET 



(HIDJIEN) 

CJ \J XJ 



Options. 



Figure 8-15. Assembly and Adjustment Locations. 
(Top Internal View) 
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1, A1 

CIRCUIT DESCRIPTION 

The A1 Switch Board Assembly consists of seven 
slide switches and one normally open pushbutton 
switch which control various measurement functions 
of the 4261 A. The control signals set by the switches 
are transferred to AlO Mother board assembly 
through a 16-line flat cable (AIWU. Local control 
by the A I board assembly is only disabled when 
4261 A Option 003 or 101 are installed and an external 
device controls the 4261A. The control signals 
transmitted to AlO Mother board have the electrical 
conditions shown in table. An external encode 
(= EXE) signal is generated when either FREQUEN- 
CY, Cp TEST SIG LEVEL, FUNCTION, CIRCUIT 
MODE or the RANGE HOLD control is changed to any 
other setting or when MA NUAL pushbutton is de- 
pressed and released. An EXE signal resets all the 

Table A. Front Panel 



Signal and 
Connector Pin No. 


FREQUENCY 


120Hz 


IkHz 


FREQ IkHs 
1= FREQ) 


16 


High 


Low 



4261 A circuits and starts the measurement, The 
GND line is connected to instrument chassis through 
the AlO Mother board. 

TROUBLESHOOTING INFORMATION 

A1 Switch Removal Procedure is given in paragraph 
8-48. 



A1 Switch Check. 

Check voltages at AlWl connector pins (component 
side of Al) with oscilloscope to verify they follow 
above table when controls are set to the various 
positions. The trouble could be, for example, the 
wearing away of switch board pattern or the loss 
spring tension in switch. 



Control Signals. 



Signal and 
Connector Pin No. 


Cp TEST SIG LEVEL 


50mV 


IV 


Test Level Low 
(= TLL) 


5 


High 


Low 



Signal and 
Connector Pm No. 


DC BIAS 


EXT 


OFF 


1.5 V 


2. 2V 


6V 


REF Voltage 


O 


OV 


OV 


1.5V 


2. 2V 


6V 


BIAS 


3 


Voltage applied 
to EXT BIAS 
input at rear 
panel. 


OV 


1. 5V 


2. 2V 


6V 


Internal Bias 
(= INT B) 


4 


OV 


OV 


1.5V 


2. 2V 


6V 


External Bias 
1= EXT B) 


12 


Voltage applied 
to EXT BIAS 
input at rear 
panel. 


Voltage applied 
to EXT BIAS 
input at rear 
panel. 


Voltage applied 
to EXT BIAS 
input at rear 
panel. 


Voltage applied 
to EXT BIAS 
input at rear 
panel. 


Voltage applied 
to EXT BIAS 
input at rear 
panel. 


BIAS 1.5 V 


13 


OV 


OV 


1.5V 


OV 


OV 


BIAS 2.2V 


14 


OV 


OV 


OV 


2.2V 


OV 



Signal and 
Connector Pin No. 


CIRCUIT MODE 


AUTO 


PARA 


SER 


Circuit Mode A 
(= CMAI 


6 


High 


Low 


High 


Circuit Mode B 
1= CMB) 


7 


High 


Low 


Low 



Signal and 
Connector Pm No. 


TRIGGER 


INT 


EXT 


MANUAL 


10 


High 


Low 



Signal and 
Connector Pin No. 


FUNCTION 


L 


C 


R 


FUNCTION A 


1 


High 


Low 


High 


FUNCTION B 
(= FNC Bl 


15 


High 


Low 


Low 



Signal and 
Connector Pin No 

I 


RANGE HOLD 


OFF 


ON 


Range Hold 9 


High 


Low 
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Switch Board Assembly (Al) 
SERVICE SHEET 1 



Section \nn 

2, A2 

CIRCUIT DESCRIPTION 



Mixlel 4261A 



Model 42 ( 



A2 Display Board Assembly receives display control 
signals from A3 Display Driver (via three flat cables), 
and displays the measured values with unit and annun- 
ciation. DSl thru DS8 are seven-segment LED nu- 
meric displays and DS9 thru DS25 are single LED 
elements. All LED elements light when a TTL low 
signal is applied. The numeric displays (DSl thru 
DS8) are driven sequentially by ANOD 1 thru ANOD 4 
signals which supply dc power to each numeric dis- 
play only during assigned period. LED dynamic 
lighting IS graphically shown in Figure A below. 
For example, DS2 and DS6 can be lit in accordance 
with their control signals only when ANOD 2 signal 
is at high level. 



TROUBLESHOOTING INFORMATION 

Almost all troubles on A2 board may be found by 
excutingSelf Test 1 (Digital Test) per procedure given 
below. The troubleshooting tree to be followed is 
also outlined. 

To check displays, perform the following; 

-a. Bemove top cover. 

b. Set 4261A TRIGGER to INT and RANGE HOLD 
to OFF 

c. Short A3TP3 (display test) to the instrument 
chassis (ground). 



d. Set FUNCTION to L and CIRCUIT MODE to 
SER Connect nothing to UNKNOWN terminals 

( "R). 

e. Check that all numeric displays are lit (-1888 
count display). OUT OF RANGE lamp is turned 
on and trigger lamp turns on and off. 

f. Set the slide switch mounted on A8 board 
(P.'N: 04261-77108) to TEST 1 as shown in 
Figure B below. 

g. When FUNCTION is set to L, C or R, check 
that LED elements for unit, circuit mode, and 
decimal point (except REMOTE) light as shown 
in Figure C below. 

Note 

Each LED element lights sequentially 
according to a format determined tor 
each setting of FUNCTION switch (L, 

C or R ). 

h. REMOTEturns on only when an external device 
to remotely control the 4261A is connected to a 
4261A Option 003 or Option 101. To check the 
LED's for REMOTE, ground pin 43 ofREMOTE 
INPUT connector on rear panel (REMOTE lamp 
lights). 

Note 

Removal procedure fori A2 Display 
Board is outlined on angle plate of A2 
board assembly. This instruction 
label can easily be located after top 
cover has been removed. 




Figure A. Dynamic Lighting. 



0(m)(^) OU 

(^) ( F ) OUT OF / O Q P 

— RAN13E /.t_/ L^l <— / 

Figure C. LED Elements Lit. 
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Figure 8-19. A2 Display Board Assembly Component Locations. 










1 pin Locations of DSl thru DS8. 

Note that mounting positions of 
DSl and DS5 are reverse to that 
of other numeric displays 




16 9 



2. Fin Locations of W1 thru W3- 

Component side view of plug 
to A3 board. 




3. DS9 - DS25 Polarity,, 

CAUTION: Never apply stress 

to legs of LED during 
soldering, or LED 
will open 



































Section Vin 
Figures 8-19 & 8-20 








Figure 8-20. A2 Display Board Assembly Schematic Diagram. 



Measurement condiUons:: 

FUNCTION 

CIBCIUT MODE 

FREQUENCY - - 

Cp TEST SIG LEVEL 




3ms div „ 



Note 



To observe waveforms ANOD 1 
thru ANOD 4, t onneut a 500i^ 
resistor <approx. I between the 
oscilloscope probe tip and ground,, 



V TEST IA3TP2I 



STEP A IA7TP4) 
STEP B (A7TP5 I 




Measurement conditions 

FUNCTION 

CIRCUIT MODE 

FREQUENCY 

Cp TEST SIG LEVEL 
Unknown 

^^=3 0ms div 



STEP A (A8TP4I 
STEP B IA8TP5 \ 

PHASE 0 
PHASE T 2 
PHASE T 

PHASE 3 IT 2 




Measurenienf conditions:; 

FUNCTION 

CIRCUIT MODE 

FREQUENCY 

Cp TEST SIG LEV^EL ,, 



^20ms div 




Measurement conditions:: 

FUNCTION 

CIRCUIT MODE 

FREQUENCY*,, ... . , 
Cp TEST SIG LEVEL , 

3ms div 



. C 

PAPA 
, IkHa 
IV 



c 

PARA 
. IkHz 
IV 
13/aF 



C 

PARA 
. IkHz 
IV 



C 

PARA 

,,120Hz 

.IV 
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A3 Display Driver Board is functionally divided into 
two sections! these are the numeric display driver 
section and the LED lamp driver -phase decoder- 
jange resistor decoder section. Firstly, data 
signals (DATA BIT 1, DATA BIT 2, DATA BIT 4, 
DATA BIT 8) converted to BCD code in A7 Board are 
inputted to U8 and U9 register files. U8 and U9 can 
store four BCD code signals. U8 memorizes L, C 
or R four -digit data BCD and U9 stores D four -digit 
data. These numeric data are stored on instructions 
of a WTGT (WRITE GATE) signal as synchronized 
with RSA and RSB signals. See Figure A. 

BCD data stored in U8 and U9 are sent to U1 and U2 
BCD to 7 segment Decoder, Driver in the order de- 
termined by RSA and RSB signals and their outputs 
are fed to A2 display board. At the same time, RSA 
and RSB signals are converted to Anode Drive signals 
(ANOD 1 thru ANOD 4) to dynamically light the nu- 
meric displays (Ul4, U15, Q1 thru Q4, U16 and U17). 
The read only memory (ROM) Ul8 has been pro- 
grammed to light unit, circuit mode lamps on A2 



board in proper sequence and to select range resistor 
on A4 board and to pass selected range information 
(RANGE MAX, RANGE MINIMUM, RANGE SPECIAL) 
to A7 board. Here, the inputs to the ROM are func- 
tions (FUNC A or FUNC B), circuit m(xie (CMS) and 
range information (SLO 1 thru SL0 4). These output 
data are fixed during one measu rement cycle by 
latches U4, U6, Ull and U12 when LSC 0 signal is at 
low level. See Figure B below. 



When LSC 0 signal is at high level, ROM U18 is (ad- 
ditionally) used to select phase of detection signal fed 
to phase detection on A6 board (PHASE 0, PHASE 
>r/2, PHASE n- or PHASE 3 k 2 ) and to control V 
TEST signal to A5 board. Input signals to the ROM 
are the functions (FUNC A and FUNC B), circuit 
mode, step and MS (measurement status) signals 
which are identified as SLO 1 thru SLO 4 signals in 
the schematics. 

TROUBLESHOOTING INFORMATION 

Troubleshooting tree to be followed is presented 
at the left. 




RSA J [ 

RSB I 



L 

L 



WTGT 



I LSD is 
■ stored 

I 



2nd digit |3rd digit | MSD is 
Is stored I is stored ; stored 



Figure A. Data Store Timing. 




LSCO 








— 











Inputs to A3 
ROM Decoder 


FUNC A, FUNC B, CMS 
SLOl thru SL04 (RNG A, 
RNG B, RNG C & 

FREQ Ik,) 


FUNC A, FUNC B CMS 
SLOl thru SL04 (STEP A, 
STEP B, MS & TEST 2) 


Outputs from 
A3 ROM 
Decoder 


Unit, Circuit Mode, 
Range Resistor and Range 
Information (RNG MAX, 
RNG MIN & RNG SP) 


Detection Phase, 
V TEST 



Figure B. ROM Operation. 
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Figure 8-22. A3 Display Driver Board Assembly Component Locations. 
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Section VIH 
Figures 8-22 & 8-23 
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^,3u5 



Note 

1. When A3TP3 (DT = Display Test) is short- circuited 
to chassis, the display should show -1888 counts 
except for the blanked displays, A2 numeric displays 
(A2DS1 - DS8) and A3U1 & U2 can be tested by the 
above method. Never apply a voltage to A3TP3. 






Figure 8-23. A3 Display Driver Board Assembly Schematic Diagram. 
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Figure 8-24. A4 Oscillator /Range Resistor Board Troubleshooting Guide. 
















Measurement conditions: 



FUNCTION C 

CIRCUIT MODE PARA 

Cp TEST SIG LEVEL . . IkHz 
Unknown Open 




Measurement conditions : 



FUNCTION C 

CIRCUIT MODE PARA 

FREQUENCY 120Hz 

Unknown Open 



A4TP2 



A4TP3 



Measurement conditions: 



FUNCTION C 

CmCUITMODE PARA 

FREQUENCY 120Hz 

Cp TEST SIG LEVEL IV 

Unknown 12/iF 




> 




2ms/div. 



Display Driver Board Assembly (A3) 
SERVICE SHEET 3 
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CIRCUIT DESCRIPTION 

The two parts of A4 are an oscillator and a range 
resistor section. The oscillator generates the 120Hz 
or IkHz test signals using the Wien bridge technique. 
The range resistor section supplies a variable volt- 
age proportional to the sample connected toUNKNOWN 
terminals and a constant reference voltage. 

Oscillator Section. UlA, Q1 thru Q4 and associated 
components make up aWien bridge oscillator with au- 
tomatic level control. The 120Hz oscilla tor frequen - 
cy IS derived from the equation: 1 (2 jt/\/R^R^‘c7C2’ >• 

When generating the IkHs signal, FET's Q1 and Q2 
are turned on and th e frequency is then deriv ed from 
the formula: 1 (2v^|R2 ^R5l- |R4 R6)C1C2). The 
oscillator output level at TPl is maintained constant 
at 6.8Vp-p by automatic level control circuits (Q3 
and Q4) which control the gain of UlA. For example, 
when the oscillator output level rises above 6. 8Vp-p, 
Q4 is turned on for a longer period, the voltage 
across C5 increases, and Q3 is moved nearer to an 
OFF condition. Therefore, the feedback to UlA in- 
creases and the gam of UlA is decreased ivhich 
lowers its output level to the proper amplitude. 

The oscillator output level at TPl is attenuated to 
1 20 value only when Cp mode I FUNCTION : C, 
CIRCUIT MODE: PARA) and 50mV are selected. 
UlB, Q8, Q9, CR5 and CR6 form a class B power 
amplifier having a voltage gain of approximately 1.8. 
R32, R33, R35, R87, R37 thru H39 are source re- 
sistors through which the test signal is applied to the 



device under test, and they are automatically selected 
as appropriate to the device under test (DUT). The 
resistance of the lOOO and lOD source resistances 
include not only the resistance of resistances R37 
thru R39 but also include the output resistance of 
transformer Tl. The circuit which protects the DUT 
against excessive dc bias voltage is formed by R31, 
R84, C9 and CR7. The circuit, which includes R88, 
CRIO andCRll, protects the 4261 A internal circuitry 
from high voltages which may invade the instrument 
through the UNKNOWN terminals. 



Range Resistor Section. The purpose of the amplifi- 
er consisting of U2, Q28, Q29, CR20 and CR21 is to 
cause the same current flowing in the unknown de- 
vice to flow through the range resistor. The result 
of this drive, is to bring the potential at the low 
terminals to approximately zero volts. The feed- 
back to amplifier is taken from the range re- 
sistor which is automatically selected by the range 
resistor sele c ting ci rcui tr y as d ire cted by selection 
signals (RIO, RlOO, Rlk, RlOk or RlOOk) from the 
A3 Display Driver and Range Control sections. Table 
below shows the relationship of selected source and 
range resistors to the 4261A FUNCTION, CIRCUrr 
MODE and Range Settings. At any setting, both the 
range resistor |Rr) and source resistor (Rq) have the 
same value. 

TROUBLESHOOTING INFORMATION 

If troubles occur, it is recommended you follow' the 
troubleshooting tree presented here. 



Table A, Range Resistor (Rp) and Source Resistors (RqI Selections. 



Range 

FUNCTICM4 


1 


2 


3 


4 


5 


6 


7 


8 


■ 


Full- 


120Hz 


1000 pH 


lO.OOmH 


100. OmH 


1000 inH 


10.00 H 


100,0 H 


1000 H 


1000 H 


■ 


scale 


IkHz 


100. OpH 


1000 pH 


lO.OOmH 


100. OmH 


1000 mH 


10.00 H 


100.0 H 


100.0 H 


H 




SER 


IOC 


loon 


IkCl 


lOkfl 


lOOkfi 








■ 


PARA 








10 ri 


O 

^0 


ikn 


lOkO 


lOkQ 




WSM 


120Hz 


1000 pF 


10.00 nF 


100.0 nF 


1000 nF 


lO.OOpF 


100. OpF 


1000 pF 


lO.OOmF 


c 


mm 


IkHz 


100. OpF 


1000 pF 


10.00 nF 


100.0 nF 


1000 iiF 


10- OOpF 


100. OpF 


1000 pF 






PARA 


lOOkD 


lOkn 


Ikfl 


lOOfl 


lOfl 










SER 








lOOkCl 


lOkll 


lk£l 


lOOQ 


ion 






120 

IkHz 


1000 mC 


10.00 Q 


100.0 tl 


m 


10.00 ktl 


lOO.Okfl 


1000 kC 


10. OOMfl 


R 




SER 


IOC 


lOOC 


Iktl 


lOkfl 


lookn 












PARA 








10 n 


100 n 


IkC 


lOkO 


lOOkn 
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Figure 8-25. A4 Oscillator Range Resistor Board Assembly 
Component Locations. 









1^11 



OSCILLATOR 'RANGE RESISTOR 
( 04261 - 77004 ) 



— 120Hz/lkHz OSCILLATOR 





POWER AMPL 
(X 1.6) 







Section Vin 
Figures 8-25 & 8-26 
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Note 

1. Protective diodes CR4 thru CRT and resistor Rl 
are mounted directly between unknown terminals 
and chassis inside the front panel. 

2. Voltages denoted on the schematics are values 
under the following control settings: 



FREQUENCY IkHz 

DC BIAS OFF 

Cp TEST SIG LEVEL IV 

FUNCTION C 

CIRCUIT MODE AUTO 

RANGE HOLD OFF 

Unknown open 



4 

Aa, A'l, AS, A10 



Figure 8-26. A4 Oscillator /Range Resistor Board Assembly Schematic Diagram. 
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Figure 8-27. A5 Process Amplifier Board Troubleshooting Guide. 









































A5TP1 



A5TP2 





;p Measur ement conditions :: 

> FUNCTIOIT .. - C 

^ CIRCUIT MODE SER 

FREQUEI-ICY IkHz 

Cp TEST SIG LEVEL IV 

Unkno'ivn 12 |LlF 



.. 5ms div. 



A6TP5 
(0. 2V div„ > 



A5TP3 
(2V div > 



STEP A IA8TP4I 




Measurement conditions:: 

FUNcnori c 

CIRCUIT MODE ... - . .... SER 

FREQUENCY IkHz 

Cp TEST SIG LEVEL IV 

Uriktiowjn 12p.F 



20ras dll', 



AeTP'S 
|2V div ) 



A5TP3 
(2V div.) 



STEP A (A0TP4) 




Measurement conditions 

FUNCTION . „ . 

CIRCUIT MODE. 

FREQUENCY 

Cp TEST SIG LEVEL 
Unknown 

^25nis div„ 






Oscillator Rang^e Resistor Board Assembly |A4) 
SERVICE SHEET 4 



„ . C 
PARA 
. IkHa 
.... IV 
-13pF 
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CIRCUIT DESCRIPTION. 

A5 Process Amplifier Board receives analog signals 
Hp (from HpOTEN terminal), Lp (from Lpqteh termi- 
nal through the mother board), L'c and ©it (from A4 
board through the mother board), and outputs ©ni and 
©ref signals to the A6 board. Operational amplifiers 
Ul thru U4 are buffer amplifiers which present a 
high input impedance to the analog input signals. RC 
networks (R23, C2, R26, C3, R35 and C5) preceding 
the buffer amplifiers restrict high frequency noise 
(which affects the measurement accuracy) from 
entering the instrument through the UNKNOWN termi- 
nals. Cl and C4 are dc voltage blocking capacitors. 
Differential amplifiers U2B and U4B amplify the 
differences between Hp and Lp signals, and between 
©rr and L'c signals, respectively, The voltage gain 
of the differential amplifiers i,s set to precisely one 
by external resistors R24, R25, R33 and R34 which 
have an accuracy of ±0.05 percent. An offset ad- 
justment circuit maintains the output dc level of the 
differential amplifiers to approximately zero volts, 
The output of the amplifier is divided by ten by re- 
sistors R41 thru R44. 

Signal selector circuit Q9 through Q13 selects ap- 
propriate differential amplifier output requiied for 
measurement by control signals Voltage Select 
(V TEST) and Circuit Mode Series (= CMS) 
which are fed from A3 and A8 boards, respectively. 
Figure A shows signal selection by V TEST and 



CMS signals. The ©j^ signal selected by Signal Se- 
lector Circuits is amplified by USA and U5B and fed 
to A6 Phase Detector and Integrator board, ©ref 
signal is amplified by USA and is then converted to a 
pulse train by wave shaping circuits U6B and U8. 
APAO (Auto Phase Adjustment Output) signal is ap- 
plied to input of U6B through R66 to control theduty 
cycle of ©ref signal for auto phase adjustment. CR18 
and CR19 are used for clamping, U7 is a w'lndow 
comparator which outputs SAT (Saturation) signal to 
A8 Board when voltage level at A5TP3 exceeds ±5 
volts. In this board, the dc power supply line is di- 
vided into three channels to avoid mutual interaction. 

AUTO PHASE ADJUSTMENT (PHASE CONTROL). 

The waveforms drawn in solid lines in Figure B are 
those that exist when OV DC input (APAO) is applied. 
Waveforms in dotted lines are those that are present 
when a plus DC input (APAO) is applied. When AC 
signals w'ith different dc levels are inputted, ©ref 
signals with different duty factors are generated as 
the AC signals are amplified with respect to a fixed 
(OV) reference. Therefore, the phase of the PLL 
output used tor phase detection will vai y since the 
PLL circuits detect only the trailing edge of an ©ref 
signal. 

TROUBLESHOOTING INFORMATION. 

If troubles occur, it is recommended that the trouble- 
shooting tree presented at the left be followed. 



CMS 

Signal 






PARALLEL 


SEPIES 






VT5T 

signal 






















Sijrnal 
lor e„, 


Signal al A5TP2 


Signal al A5TP1 


Signal at ASEPl 


Signal at- A'iTPl! 


10 


10 


Signal 
tor e„,f 


1 

1 

Signal at A5TP1 • Signal at A5TP2 

1 



Figure A, Signal Selection. 



AA 

OC Input 
I APAO ) 




WAWEFOPM 



,' t , .. OV 



4 PHASE 
GEt-IERATOR 
OUTPUT 
tONE OF 
FOUR! 



J L. 







Figure B. Auto Phase Adjustment. 
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Section Vm 
Flguree 8-28 b 8-29 






Measurement condj 
































Figure D Auto Phase Adjustment. 



The Auto Phase Adjustment is automatically pei - 
formed to minimize the measurement errpr due to 
detection phase error In the APA2 (Auto Phase 
Adjustment Cycle 2 1 period, the same signal is applied 
to both the phase detector and the phase shifter, and 
the four phase generator outputs a 90 degi ee phase 
shifted pulse. If any phase error exists behveen ©jj, 
and eref signals, the phase detector outputs an El 
signal which is the integrator output for such error 
signal. This El signal is amplified by the amplifier 
which follows. The output of this amplifier is sent 
to a phase shifter to adjust the phase of the 4 phase 
genei ator output so that the phase error is minimized 
The operation discussed above is performed ivith 
Loop 2 ISW3: OFF, SW2:: Oil).. After the APA2 
period, SW3is closed and SW2 is turned off to memo- 
1 lie the dc voltage (phase control signal 1 stored in 
capacitor C which will be maintained during the 
measurement. For APAl (Loop 1, Auto Phase 
Adjustment Cycle 1) per rod done prior to APA2, SWl 
IS closed to provide a phase control signal to the 
phase detector. APAl establishes the proper con- 
dition for phase adjustment of phase detector and 
helps to achieve a shorter auto phase adjustment 
cycle. APAl and APA2 are performed before every 
measurement and establish the condition for minimum 
phase error between the 0^,, and 6ref channels.. 



Figure D. Auto Phase Adjustment 
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CIRCUIT DESCRIPTION 
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A6 Phase Detector and Integrator board assembly 
receives ©ref ©m signals from A5 Process am- 
plifier. These signals are converted into signals 
required for the measurement by control signals 
from logic circuits. The output of this board is the 
ZERO signal detected by the zero detector. The 
ZEROsignal establishes the point at which the meas- 
urement IS taken. It is sent on to the logic section 
for further processing, ©ref signal pulse trains are 
first multiplied to lour times their frequency, by the 
Phase Locked Loop Circuits, U1 thiu U5, Q1 thru 
Q3, etc. Then these 4f pulse trains are converted 
to four square wave signals, each having an exact 
phase differ ence of 0°, 90°, 180° and 270° with 

respect to the negative edge of the e ret signal. One 
of the four pulse trains is appropriately selected by 
a phase selection signal (PHASE 0, PHASE ^ 2, 
PHASE n, or PHASE 3 jt, 2) from A3 board, amplified 
by Q3 and Q4 circuits and applied to phase detector 
circuit U8, Q6 thru Q9. 

The Phase Detector is a kind of the AC to DC con- 
verter using a period averaging technique (U9, Qll, 
etc. ) which is further discussed below. Integrator 
ciicuit (Q24, Ull, etc. I receives the output of the 
phase detector and integrates this signal. The inte- 
grator output about the zero volt level is amplified 
by U12 amplifier whose output is sent to zeio com- 
parator whose output is r3.4Vdc only when the inte- 
grator output is in the minus voltage region. 



TROUBLESHOOTING INFORMATION 

The troubleshooting tree (guide) for A6 board is 
presented at the left. 




INTEGRATOR 




A period averaging technique was adopted to get pui e 
dc voltage at highspeed from a signal having a large 
ac component. The figure above shows the full-wa\ e 
rectified current input signal to this circuit. During 
the first T period, the input current is first inte- 
grated by the integrator. At the end of this period, 
the integrator output El is proportional to the dc 
current of the input signal since T is equal to one 
period of the input ac signal. After the lirst T 
period, the El signal is transferred to C2 by instan- 
taneously short-circuiting SW and Eq (period aver- 
aging circuit output Ibeconies a steji [unction. As the 
feed-back current (Ip) from Eo to the integrator is 
designed to be almost equal to Ipc (input currentto 
the period averaging circuit), the difference between 
Ipc ^nd Ip is integrated during the next (T) inte- 
grating period so that output voltage Eq becomes 
exactly proportional to Idc- After two or three 
periods, Eq will be a puie di: signal having no ac 
component and be piecisely proportional to (Idc) 
the dc input current. 
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Figure A, Period Averaging Technique. 
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Figure 8-31. A6 Pliase Detector Integrator Board Assembly 
Component Locations. 









SCL 1 IA7TP2I 



I 



I 



SCL 2 (ATTP3) 
RSA (A7TP5) 
RSB (A7TP6) 




2/iS div 



2ms disr, 




Measurement conditions:: 

FUNCTtON C 

CmCUIT MODE - PAHA 

FREQUENCY IfcHz 

Cp TEST SIG LEVEL ... IV 
Unknown 13/iF 



I 

I 

I 



I 



Phase Detector Integrator Board Assembly (A6) 
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CIRCUIT DESCRIPTION 

A7 Board contains Clock Pulse Generator (Yl, Ul, 
U6 thru U8, U14A/'B and U15), Data Counter Gate 
(U9, Ul5 and Ul6), Data Counter (Ul7, U2 thru U5, 
U20 and U21), Parallel to Serial Converter (Ull and 
Ul2) and four Input Multiplexers (UlO, Ul3, (J18 and 
U19). 

Clock Pulse Generator. Crystal Y1 and Ul comprise 
the crystal oscillator whose frequency is 2. 5465MHz 
(TPl). The clock pulse of 31.83kHz at TP4 is gen- 
erated by dividing 2. 5465MHz with U6 and U7. This 
clock is fed to Data Counter through Data Counter 
Gate. RSA (at TPS) and RSB (at TP6) signals are 
outputs ofU8 counter and have frequencies of 1.99kHz 
and 0. 99kHz, respectively. These signals are used 
as the control signals for the Parallel to Serial Con- 
verter and sent to A3 board for display control. State 
clock pulses SCLl at TP2 and SCL2 at TP3 have a 
frequency of 127.3kHz with a phase difference of 90° 
to each other. These signals are used to advance the 
state of ROM with which they are sychronized. 



Data Counter Gate (U9) selects a clock pulse from 
either of two clocks, the 4f signal (at TP7) or 31.83 
kHz (at TP4), as directed by 4fS (4f Select) control 
signal which is at high leyel only during L C meas- 
urement and test. For R and D measurements the 
31.83kHz clock is selected and fed to Data Counter. 
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SI 2 Signal is at low level during charging period in L 
or C measurements, and STi is low during charging 
period in R or D measurements and discharge period 
for all measurements. Sl signal is at low when either 
Sli or SI 2 is at low level. 



Data Counter is a 3-1 2 digit counter. CDC (Clear 
Data Counter) signal resets contents of counter to 
zero counts. SDC (Set Data Counter) signal sets 
counter to 1999 counts. U17, U20andU21 detects 162 
and 1820 counts for autoranging and 80 counts for D 
measurement. 

Parallel to Serial Converter UH and U12 converts 
parallel BCD data of the counter to serial BCD data 
with RSA and RSB control signals and its outputs to 
the A3 board appear as shown in Figure A below. 

Input Multiplexer. The four input multiplexers re- 
ceive various signals: contents of the counter, test 

frequency, function, range, circuit mode, step, and 
ZERO, RSA, RSB signals, etc; they each select one 
of these signals as required and as directed by con- 
trol signals OPB8 (Output Bit 8) thru OPBIO from A8 
board and output the selected signal to A8U1 Multi- 
plexer on A8 Board. 

TROUBLESHOOTING INFORMATION 

The troubleshooting guide to component level for the 
A7 board is not given in this service sheet. See Fig- 
ures 8-11 and 8-12 for A7 troubleshooting. 



RSA i_ I I I I r 

RSB “I 
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Figure A. Parallel to Serial Conversion. 
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Figure 8-33. A7 Clock Pulse Generator /Counter Board Assembly 
Component Locations. 
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Figures 8-33 & 8-34 
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Note 

1. Truth table for A7U18 is given below. A7U10 
operates the same as A7U18. A7U13 and Ul9 also 
operate similar to A7U18 except that the output is 
the complement of the selected input level. 









MPXl 

(5) 


OPBIO 

(9) 


OPB9 

(10) 


OPB8 

(11) 


L 


L 


L 


ZERO 


L 


L 


H 


FUNC B 


L 


H 


L 


FUNC A 


L 


H 


H 


CMB 


H 


L 


L 


CMA 


H 


L 


H 


STEP B 


H ■ 


H 


L 


STEP A 


H 


H 


H 


DNAV 



H: high level 
L; low level 



2. Truth table for A7U11 is given below. A7U12 
operates the same as A7U11. 



RSB 

(2) 


RSA 

(14) 


DTB 1 
(7) 


DTB 2 

(9) 


L 


L 


N1 - 1 


N1 - 2 


L 


H 


N2 - 1 


N2 - 2 


H 


L 


N3 - 1 


N3 - 2 


H 


H 


N4 - 1 


MINUS 



H: high level 
L; low level 



3. A7S1 should be set to NRM position. 
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Figur'e 8-34. A7 Clock Pulse Generator /Counter Board Assembly Schematic Diagram. 
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CIRCUIT DESCRIPTION 

The A8 Measurement Sequence Control board is the heart of 
the 4261A Digital Section and manages various Analog Section 
operations including the autoranging. This control board in- 
cludes the Multiplexers, State Counter ■ Register, ROM, Step 
Counter, Decoders and Range Step Selector. The Input Multi- 
plexers (U12, U6) receive CMS, MS (Measurement Status), 
SAT (Saturation), and remove control signals, etc., and select 
one signal from among them as directed by control signals 
OPB8 (output Bit 8) thru OPBIO and output selected signal as 
MPX4 and MPX5. Multiplexer U1 receives outputs from six 
input multiplexers (two on A8 board and four on A7 board) and 
selects one signal as directed by control signals OPBll thru 
OPB13. The output of Multiplexer Ul is fed through Ul4 to 
Ul3 where it is sychronized with SCL2 (State Clock 2). Qual- 
ifier signal at TPl is an output of Ul3 and is sent to State 
Counter /Register (U2, U7) which works as a latch for OPBO 
thru OPB7 signals when the qualifier signal is at low level, 
or as a counter for SCLl signal when qualifier is at high 
level. The outputs for State Counter Register are fed to 
ROM U8 which outputs OPBO thru OPB15 signals. Signals 
OPBO thru OPB7 are fed back to State Counter Register to 
determine the next state of the ROM. Signals OPB8 thru 
. OPBlO are sent to Input Multiplexers to select one signal and 
also sent to Decoders U5, UlO and U17 to output various in- 
structions to Analog Section, Multiplexers and other circuits. 

When the LSCO signal is at low level, the U16 P resetable Up ^ 
down Counter receives range control signals (RNG UP and 
RNG DWN when RANGE HOLD is set to OFF), takes a counts, 
and outputs the counts as RNG A, RNG B and RNG C signals 
which are, in turn, selected by Ul5 selector and fed to A3 
board as SLOl thru SL04 signals. 

Whe n LSCO signal is high, Ul5 selects STEP A, STEP B, MS 
and TEST2 signals and outputs them as SLOl thru SLOl. U18 
IS a step counter, whose input signal is iSC (Increment Step 
Counter), assigns the measurement step. Ul3 and Ull 
form a trigger lamp driver. The Turn On Trigger Generator 
consists of Ul9, U3, Q1 and Q2. It outputs a turn -on -trigger 
signal only when LINE switch is turned to ON. 

TROUBLESHOOTING INFORMATION 

See Figures 8-11 and 8-12 for A8 troubleshooting to the com- 
ponent level as an A8 troubleshooting guide is not provided in 
this service sheet. 
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Figures 8-35 & 8-36 
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Note 

1. Truth table for A8U1, U6 and Ul2. See note 1 on 
A7 board circuit schematic. 

2. See Section III paragraph 3-48 for "how to use 
A8W1 and W2 jumper wire connections". 

3. Truth table for A8U15: 



LSC 0 


SLO 1 


SLO 2 


SLO 3 


SLO 4 


(1) 


(4) 


(7) 
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(12) 
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RNG A 


RNG B 


RNG C 


FREQ Ik 
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STEP A 


STEP B 


MS 


TEST 2 




Figure 8-36. A8 Sequence Control Board Assembly Schematic Diagram. 
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Figure 8-37. DC Power Supply Section Troubleshooting Guide. 
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CIRCUIT DESCRIPTION 

AC line power is inputted to power transformer T1 through 
the power cable and a line module which houses a built-in 
filter and a line voltage selection card. A fuse (Fl), of pro- 
per rating, is inserted in the line module. The three ac out- 
puts from T1 are rectified and stabilized to dc voltages by 
their respective regulator circuits. Regulator transistor Q1 
is mounted on the rear panel and diodes CRl thru CR3 and 
transistors Q2 and Q3 ai e mounted directly on the instrument 
rear deck for best thermal radiation. A 5V dc voltage is 
developed by the circuitry consisting of CRl, CR2, Ql, A9Q1, 
A9U1, etc A9R5 is a sensor resistor for over current pro- 
tection and CR3 is an over voltage protection zener diode. 
The +12Vdc is generated by circuitry which includes A9CR1„ 
Q2, A9U2, etc. and the -l2Vdc by Q3, A9CR2, A9Q2 and Q3, 
A9U3, etc. Output dc voltages can be adjusted by A9R8 which 
sets the +12V to its exact operating voltage along with the 
and -12V supplies. Note that exact +5V and -12v voltages 
depend directly on an exact setting of the +12V. A9U4 and 
associated resistors provide the internal dc bias source for 
+1.5V, 2.2V and 6V. The reference voltage for the bias 
source is the regulated +12V and divider. 



TROUBLESHOOTING INFORMATION 

The troubleshooting tree (guide) tor the power supply section 
is presented at the left. 
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Figure 8-38. A9 Power Supply Board Assembly Component Locations. 
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Section VIII 
Figures 8-38 & 8-39 




Note 

1. Q1 is mounted on rear panel and Q2, Q3, 
CRl thru CR3 are mounted on rear deck. 

2. The part number of the cable assembly 
that connects the A9 board to the 
chassis mounted components (Q1 through 
Q3, CRl, CR2 and Tl) is 04261-72010. 
The part number of the edge connector 
attached to the cable assembly is 
1251-0194. 




Figure 8-39. DC Power Supply Section Schematic Diagram. 

8-71 



i 







■' Visfcei"- 












. SU'..“i..,!--'-i ^ 






r^-'-'st- 









Li-r^_. ■■-^1 _:*4Sr---3^»-- iL^-. .~i- ^•^-■> r-i^-fe- 




N, 



Figure 8-40. AlO Motherboard Troubleshooting Guide. 
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CIRCUIT DESCRIPTION 

The AlO Mother board assembly is the interconnection be- 
tween nearly all other board assemblies. All these inter- 
connections are not shown in the circuit schematics for the 
AlO board. For AlO board troubleshooting, only the main 
connections are presented. The AlO Mother board includes a 
selector circuit for selecting either remote control or local 
control signals. Remote control signals are sent through the 
remote control plug of the AlO board from the rear panel 
remote input connector (OPT. 003), and local signals are 
transferred via a flat cable from the A1 switch board (front 
panel control). The selector (AlOUl & U2) outpu ts local con- 
trol signals when pinl of both AlOUl andU2 (REM signal) are at 
high level, and outputs remote control signals when the REM 
signal is at low level. Two signals, DRNG A, DRNG B, are 
sent to 4261A internal circuit without going through the AlO 
selector. The AlO board plug not only receives the remote 
control signals, but also outputs the various signals shown in 
right bottom section of the circuit schematic and are utilized 
for automatic test in the factory. The lead wires from the 
UNKNOWN terminals are soldered directly to the AlO board. 
Wired connections for rear connectors such as EXT 
BIAS and C OFFSET are made on the AlO board. 

TROUBLESHOOTING INFORMATION 

The AlO board troubleshooting guide is presented at the 
left. 
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Figure 8-41. AlO Motherboard Assembly Component Locations. 
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Figures 8-41 & 8-42 
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Figure A„ Timing Diagram. 
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CIRCUIT DESCRIPTION 

The A21 Board Assembly receives the measured 
data, range, function, circuit mode, annunciation 
and frequency signals from the standard 4261A unit 
and outputs them to an external device through rear 
panel connectors. The transf er of these signa ls is 
managed by control signals FLAG, INHIBIT and 
EXE. A range decoder outputs range signals 
(RANGE 1, RANGE 2, RANGE 4 and RANGE 8) in 
BCD form. The range decoder includes A21U1 
(full adder) that sums range signals RNG A, RNG B 
and RANGE C (A8 Range Counter output), and B1 and 
B2 signals. Bl and B2 signals are developed by A21 
U5, U6 and U7 gates in the following manner 

Bl is High and B2 is Low when either of the 
following measurements - are being made: 

a C measurement at IkHz, or 

an L measurement at I kHz and when 

at least one of either RNG A, RNG B 
and RNG C is at low level, or 

an R measurement, or 

an L measurement at 120Hz and when 

RNG A, RNG B and RNG C are all at 
high level. 



B2 is High and Bl is low when either of these 
measurements are being made: 



Model 4261A 

a C measurement at 120Hz, or 

an L measurement at 120Hz and when 

at least one of either RNG A, RNG B 
and RNG C is at low level. 

Both Bl and B2 are low when these measure- 
ments are being made: 

an L measurement at IkHz and RNG 

A, RNG B and RNG C are all at high 
level. 

Both Bl and B2 at high level never occurs. 

Function, circuit mode, frequency, annunciation and 
FLAG signal are transferred to the external device, 
and EXE and INHIBIT signals are transferred to the 
4261A via buffer gates on this board. A21U8 thru 
mi integrated circuits are shift registers which 
input serial data signals (DTBl, DTB2, DTB4, DTB8) 
from A7 board synchronized with WRITE CLOCK 
signal at A21TPland which output the data ma paral- 
lel scheme to an external device after the FLAG 
signal goes to low level. The fundamental data 
transfer timing diagram is presented at the left. A 
table showing digital signals at each pin of the output 
connectors is included. 

TROUBLESHOOTING INFORMATION 

The troubleshooting tree (guide) for A21 board is 
presented at the left. 



Table A. Output Data Format. 



D,ATA 


4261 A Display | 




Pm No. 




OUTPUT 




Digit 










IColunin No i 




IqO 


1 


2 


26 


27 






10^ 


3 


4 


28 


29 








5 


6 


30 


31 






10^ 


7 


8* 


32* 


33* 


Displayed 


. 0 


L 


L 


L 


L 


L C R D 


1 


H 


L 


L 


L 


( 1 thru 4) 


2 


L 


H 


L 


L 



Character 

Printed 



DATA 






Pm 


No , 


(Column Hu„ I 




U 


14* 


38' 


Polarity 


+ (Blanked) 


L 


H 


L 


(71 


. 


H 


H 


L 



Chai acter 
Pt inted 



* These pins are grounded except for pins 14 and 39 which are 
pulleii up to +5V.. 

Note L TTL Low Level,, 

H TTL High Level (Continued) 




Figure 8-44. A21 Parallel BCD Data Output Board Assembly 
Component Locations. 
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Figures 8-44 & 8-75 



IIFT-y REGISTER 
' ' +SVA 



"1 

j I LCR OftTA 
} OUTPUT 
■< 5 ) j Conficctar 



0 DATA 
^ 3 I > OUTPUT 
^ ^ ^ Connector 




f LCR DATA 
OUTPUT 

O DATA 
OUTPUT 
CantMcton 



1 . 



Note 

A21U1, 4bit binary full adder, 

El + 2iE2 + 22. E3 + 22-E4 
= (A1 f 21 A2 + 22 A3 1 + (B1 

E: output, A 



works as follows : 

1- 2* B2 + 22- b3) 

, B input 




Figure 8-45, A21 Parallel BCD Data Output Board Assembly (OPT. 001) Schematic Diagram. 
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(OPT. 002) Troubleshooting Guide. 
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CIRCUIT DESCRIPTION 

The A22 board assembly receives measured data, 
range, function, circuit mode, annunciation and fre- 
quency signals from the standard unit and outputs 
them to an external device through rear panel con- 
nectors. LCR and D data are serially transferred. 
A22S1 can select the output data as; LCR data only, 
LCR and D data, or D data only. The range decoder 
(A21U6, U7, U8, Ul, U2) section works in the same 
manner as the range decodei on the A21 board (see 
service sheet No. 21) e.xcept that the outputted range 
signals (RANGE 1, RANGE 2, RANGE 4 and RANGE 
8) are set to zero (low level) by being gated at A22U2 
with the signal from A22TP3. The Data Selection 
Control section manages the selection of outputted 
data (LCR data or D data) and sends the D range 
signal to A22U18 and U2, The input signals for this 
section are INHIBIT, SCL 1, WTGT and signals from 



SI. SCL 1 signal is used as a clock for advancing 
the function of this section similar to that of a state 
machine. The WTGT signal initially resets the level 
at A22TP3 to low leveL The logic level a t TP3 is 
changed by the trailing edge of the INHIBIT signal. 
Shift registers A22U13 thiu Ul6 store the measured 
data (LCR and D) from the A7 board and are syn- 
chronized with the WRITE CLOCK signal at A22TP1. 
A22U9 thru U12 are selectors which select LCR data 
when the voltage level at A22TP3 is low, and D data 
when TPS is high. The following diagram shows the 
fundamental timing of data transfer. Digital signals 
at each pin of the output connector are included m 
the asswiated table below; 

TROUBLESHOOTING INFORMATION 

The troubleshooting tree (guide) for A22 board in 
presented at the left. 



Table A. Output Data Format. 











DATA 


4261 A Display 


Pin No.. 


Character 

Punted 




(Column No ) 




Digit 


10® 


L 


2 


26 


27 


10* 


3 


4 


28 


29 


10^ 


5 


6 


30 


31 


10^ 


7 


8* 


32* 


33* 




Displayed 
L Cl R, D 
Value 
(1 thru 4) 


0 




L 


L 


L 


L 


0 


1 


H 


L 


L 


L 


1 


2 


L 


H 


L 


L 


2 


3 


H 


H 


L 


L 


3 


4 


L 


L 


H 


L 


4 


5 


H 


L 


H 


L 


5 


6 


L 


H 


H 


L 


6 


7 


H 


H 


H 


L 


7 


8 


L 


L 


L 


H 


8 


' 9 


H 


L 


L 


H 


9 




DATA 
OUTPUT 
(Column rfo ) 


42hlA Display 


Pin No 


Character 




13 


14* 


38* 


39* 




Polarity 

(7) 


+ (Blanked) 


L 


H 


L 


H 






- 


H 


H 


L 


H 


- 




* These pins are grounded except for pins 14 and 39 which are 
pulled up to +5V 

Note L TTL Low Level 
H TTL High Level.. 

{Continued) 
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Figure 8-48. A22 Paramete 
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Figures 8-47 & 8-48 
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Note 

1. See note 1 on A7 board circuit schematics for 
A8U1 operation. 



Figure 8-48. 



A22 Parameter Serial Parallel BCD Data Output Board Assembly (OPT. 002) Schematic Diagram. 







